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FOREWORD 


The present book is a serious attempt at explaining 
the Fundamental Principles of Ayurveda to students of 
Modern Medical Science and as such worthy of con- 
sideration and respect for the efforts by the author. 


Such a book has been badly wanted by such of 
those who cannot understand Sanskrit or Hindi and find 
it difficult to follow the Text from the original Sanskrit 
Literature. ‘The subject has been well divided in a 
continuous series of Sections which follow each other 
as a link in its part of a difficult subject. 


It is no easy job to explain the deep meanings of 
some of the Ayurvedic terms which when translated into 
English practically destroy the sense of what originally 
had been meant. ‘The temptation to do so is often very 
great and difficult to avoid and requires great tact and 
patience for the author to give the exact rendering of 
the sense in which the term had been used. 


The author has attempted in some places to find 
equivalent renderings in Modern Medical Science of the 
Biological, Chemical and Pathological processes so cryp- 
tically explained in Ayurveda, and which the Sanskrit 
Commentators had found difficult to expound. 


Vata, Pitta and Kapha whether they be called 
Dhatus or Dosas, are practically the Soul or the pivot, 
round which the whole sense of Ayurveda turns. 


il 
The Author has taken pains to impress on the 


readers that Ayurveda is more a book for the exposition 
of health rather than of diseases. 


Special attention has been given to Dravyas and 
the properties which ought to make it easy for one to 
understand what they are, and the great part they play 
both in the Physiology and Pathology of the body 


I consider the book worthy of a place on the 
Library Shelf for such of those students of Modern 
Medical Science who desire to delve into Ancient 
Literature and pick out from it such gems as would 
form the basis for a future investigation. The literature 
often contains plenty of confirmative evidence and is 
easily available to those who care to read it with 
sympathy and desire for knowledge. 


I congratulate the Author on satisfying this desire 
and pointing out the place where such information 
might lie. 


Office of the Chairman, Bombay 
Board of Research in Ayurveda | 
No. 10, B.D.D. Chawl. De Lisle 
Road, Post Jacob Circle, 
Bombay—11 
15th May 1954 


K, 8S. MHASKAR 
M.A., M-D., D.P.H. & 
D.T.M. & H. 


AUTHOR’S NOTE 

The present work like the preceeding ones has 
grown out of my lecture notes on the Fundamental 
Principles of Ayurveda—selected portions of Sutrasthana 
of Ashtanga Hridaya viz-, Chapters I, IX and X. It 
represents the extension of the various principles dis- 
cussed in the first two parts of this series to the study of 
the doctrines basic to Ayurveda, such as its pharmaco- 
logical concepts Rasa, Guna, Virya, Vipaka and 
Prabhava. 


I am issuing this work as the III Part in the series 
of my publications on -the Fundamental Principles of 
Ayurveda and as its title indicates, the first section deals 
with topics discussed in the chapter on Ayushkamiya of 
Ashtanga Hridaya, and the second section deals with 
the Dravyadi Vignana,including Rasa Bhediya. Dosha- 
Dhatu—Mala Vignana will be published as the [Vth part 
in this series, during the course of this year. 


In getting up my lecture notes on the various topics 
dealt with in this work, I have endeavoured to approach 
old problems of Ayurveda froma new angle. Ihave 
in addition, made an approach to new contributions of 
modern science from an old angle, These two appro- 
aches have made the ancient doctrines of Ayurveda 
intelligible to students of modern science in general and 
students of medicine in particular. The concepts of 
Rasa, Guna, Virya, Vipaka and Prabhava, which have 
been the bone of contention among scholars and Pandits 
for over thousand years, have been scientifically eluci- 
dated and an intelligible and demonstrable orientation 
has been given to them. 


Iv 

The publication of this work was made possible 
largely due to the keen interest evinced in it and the 
financial aid rendered by that distinguished physician of 
Madras, Dr. M. R. Guruswamy Mudaliyar, B.A., M.D., 
Honorary Director of Indigenous Medicine, I am 
grateful to “Dr, K. S) Mhaskar, JVi-At IViID a 
Chairman, Board of Ayurvedic Research in Bombay, for 
having kindly contributed a valuable foreword to this 
work, I would also like to place on record my thankful- 
ness to my colleagues Dr. Mahadeva Sastry and Dr. 
M. Lakshminarayana, who have given me the benefit of 
their studies of the various topics discussed inthis work, 
and the services renderd by Sri S, Narayana Sastry, 
who got up the manuscript with his flawless and 
efficient typing. 


Government Ayurvedic & 


} 
Unani College, Mysore. \ C. Dwarakanath 


24th July 1954. Principal. 


The Fundamental Principles 
of Ayurveda 


PART II 


Section I 


‘AYUSHKAMIYA’ 
INTRODUCTORY 


The author of the reputed Ayurvedic classic 
Ashtanga Hridaya was acharya Vagbhata. He was one 
of the authoritative trios of Ayurveda—the other two 
being Charaka and Susruta, Their works viz., Charaka 
Samhita, Susruta Samhita and Ashtanga Hridaya 
respectively, are known together as the brihat trayi or 
the ‘ great trio.’ Between them, these three works from 
the basis of Ayurveda. 


Authorities entiled to an opinion believe that 
Acharya V agbhata lived in the early seventh century of 
the christian era or about 625 A.D. He is stated to have 
originally belonged to Sind and latter migrated and settled 
down at Kerala (Malabar) where he is said to have 
compiled his Ashtanga Hridaya. Authorities are divided 
in their opinion as to the authorship of Ashtanga 
Samgraha—a sister and an anterior work. ‘There is, 
however, a large section among them who consider that 
there were two Vagbhatas viz., the senior and the junior, 
The former work is ascribed to the junior Vagbhaia 
and the latter to the senior, 
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Opinion is also divided as to the religion to whic 
acharya Vagbhata the author of Ashtanga Hridaya 
belonged. While some hold that acharya Vagbhata wa 
a Buddhist, there are others who stoutly maintain tha 
he was an orthodox Hindu, 


The great medical classic—Ashtanga Hridaya—is 
not only a compilation of all authoritative works on 
Medicine of Vagbhata’s time but also those anterior to 
it which, it is seen, were in a chaotic state. In a sense, 
Ashtanga ridaya represents the latest available 
authoritative work on Hindu Medicine and allied subjects. 
Charaka Samhita is essentially a treatise on Medicine 
and Therapeutics; whereas, Susruta Samhita is in the 
main devoted to surgery including  otto-rhino— 
laryngeology and opthalmology. On the other hand, 
Ashtanga Hridaya, as its very name suggests, deals with 
the eight essential and vital branches of treatment. This 
work is not only a medical classic of considerable value 
but it is also a Samskrita kavya par excellence. In a 


word, it is the cream of the ancient medical literature 
of India. 





Sttra STHANA 


Sutra means aphorism and sthana, the place or 
section. Sitrasthana, therefore, means the ‘section of 
aphorisms.’ The sijtrasthana of Ashtanga Hridaya with 
which dacharya Vabhata begins is considered to be 
the most valuable section of the entire work. It is in 
fact, in this section that acharya Vagbhaia has dealt 
with some of the fundamental aspects of Ayurveda, In 
a way, this section is also a synopsis of the entire work. 
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It holds the key to the treasure-chest of knowledge 
contained in the remaining sections of the main work, 
and therefore, considerable importance is attached to 
this section. It has ben stated and justifiably too, that 
acharya Vagbhata is an authority on Sitrasthana, 
Susrutha on Sdrira, Mdadhavakara on Niddna and 
Charaka on Medicine and Therapeutics. 

faaia Arad: AS: Fae FT aU: | 

UN Baa: oe acHeg Parefeaa || 


OBEISANCE TO THE DIETY 


In conformity with the traditional practice in India 
of invoking and paying obeisance to the diety before the 
undertaking of or embarking on any new enterprise, 
especially literary or scientific in nature, dcharya 
Vagbhata has also paid his obeisance to the diety, with 
this difference that the diety invoked by him was not a 
personal God, such as Vishnu, Shiva, Skanda_ or 
Vighneswara and the rest, but a rare and unique vaidya 
or doctor possessing certain special qualifications. It 
also envisages a profound scientific truth, which in the 
present, is represented by the latest development in 
Medicine, known as the psycho-somatic concept of 
diseases. According to this concept, the origin of a 
large number of diseases can be traced to a prior- 
proximate or remote mental origin. 

Acharya Vagbhata’s invocation of the diety reads 
as follows: 

Meare, ATARI 
ANITHATAAT ATL | 

a lagaeanterctae saa1A- 
RTs Feary AAS TEA II 
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“IT pay my obeisance to that rare (unique) vardya 
who has totally annihilated such diseases as raga etc., 
which are deeply rooted and are present everywhere 
and at all times in the body, and which give rise to 
sensuousness, delusion and restlessness etc. ”’ 


The term ‘ ddi’ or etc., comprises of the following, 
in addition to sensuous desires : 


i. Dwesha or hatred and dislike ; 
ii: Mada or haughtiness, arrogance and egoism ; 

iii. Mdatsarya or intolerance, spite, malice etc. ; 

iv. Kama or libidinal impulses and lust ; 

v. Krodha or anger, rage etc: ; 

vi. Bhaya or fear-complex ; 
vii. Lobha or greed and coveteousness ; 
viii. Moha or delusion; 

ix. Vishada or depression states, dejection of 
spirits, despondency and maniacal tenden- 
cies ; 

x- Soka or grief ; 

xi. Asiya or jealousy ; 

xil.. Avamdana or humiliation ; 

xili. Jrsha or envy, impatience. 


It appers to have been fully recognised by the 
ancient Hindu Medicine that desire, especially the 
sensuous, is at the bottom of and leads to mental or 
emotional conflicts, tensions, frustrations, inhibitions 
and suppressions, with their inevitable repercussions on 
the ‘soma’ or body, leading to the manifestation of 
varieties of diseases and disease syndromes, This 
doctrine has also served as the bed-rock of some of the 
fundamental tenets of Ayurveda, as can be seen from 
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acharya Vagbhata’s invocation of the diety extracted 
above. Even earlier than Vagbhata, the Samkhya school 
of philosophy and the Gita have stated this fact very 
succinctly. According to the former, ddhydtmika 
duhkkha which is one of the three kinds of miseries in 
the human being is of two kinds viz., sdririka or somatic 
and manasika or psychic. ‘The former i.e., sa@ririka or 
somatic arises on account of intrinsic disturbances in the 
‘soma ’—-both functional -and structural--whereas, the 
latter i-e-, the psychic. arises as a result of the ‘dissociation 
of the mind from what is liked and its association with 
what ts disliked ”’. 


yaa tatranntradarante | 
(Karika) 
Lord Sri Krishna has expressed this truth more 
vividly as follows : 
Tad IIa: GRAGISAT | 
ASAAAAHIA: BATH ATSsIaA | 
Alaeald sAlz: aHieresaiaan: | 
Wasaga afar Tear | 
(Gita, Ch. II, 62-63) 
‘Man, musing on objects of the senses concieveth 
attachment to these; from attachment ariseth desire ; 
from desire anger cometh forth ; from anger proceedeth 
delusion; from delusion confused memory; from 
confused memory the destruction of reason; from 
destruction of reason he perisheth. ”’ 


THE TERM ‘ AYURVEDA ’—ITS MEANING, SCOPE 

AND OUTLOOK 
The study of Ayurveda presupposes a proper and 
prior appreciation of the definition of this term, its 
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content, scope and implications. ‘The need for such 
an appreciation becomes emphasised on account of the 
prevalent ignorance of this subject in the present. 


Ayurveda—a biological science: The term Ayurveda 
comprises of two words viz., dyuh -and veda. Ayuh 
means life and ‘veda’, science or knowledge of. 
The term life includes life process and living 
states, ‘The nearest modern equivalent of this term 
is biology which is composed of two Greek words viz., 
bios meaning life and logos science or knowledge of. 
Acharya Susruta defiines Ayurveda as : 

aguas fad, aaa aissafaratea sages | 
(Susruta, Ch. J; 15) 


“The term Ayurveda may be interpreted as a 
science in which the knowledge of life exists or which 
helps a man to enjoy a longer duration of life’’. 


Unlike modern biology, which at present does not 
include the knowledge or the science of the mind or 
psychology in its scheme of life process or living states 
but seeks to define the vital and mental processes 
from a purely mechanistic physical point of view, the 
term ayuh or life, has been described as the ‘ totality of 
events’, representing the .correlation of and interaction 
between the body, senses, mind and dtma. Charaka 
defines the term ‘ dyus’ as “ the union of body, senses, 
mind and the spirit’,. 


mitre az Sifsay | 
(Charaka, Sutra, Ch. I; 42) 
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Ayurveda i.e., the science (or knowledge) of life, 
like its modern counterpart biology, comprises of 
prakrithi vigndna or the Science of Matter i. e., physics, 
and rasdyana sdastra or chemistry. This will become 
evident from the following extracted from Arunadatta’s 
Sarvangasundara commentary on Ashtanga Hridaya : 


ager aaa salad! waraaq? 
3 . 4 py Pt ae 
qatierganfargata: | 


The Scope of Aurveda: The scope of Ayurveda is 
both preventive and curative. This will become evident 
from achérya Susruta’s description of it extracted below : 


Ta BAd | se BeAIAA— aA 
arat araqaa: qa TaN = | 
(Susruta ; Sutra I; 14) 


‘Susruta, my son! the object or utility of the science 
which forms the subject matter of our present discus- 
sion, may be grouped under two distinct heads, viz., 
(i) the cure of persons afflicted with disease, and (ii) 
the preservation (or the maintenance) of the health in 
the healthy.’ 


According to Charaka Samhita “ the utility of the 
science of Ayurveda consists in the maintenance of the 
health in the healthy and the relief of abnormal states 


of health in the ailing ” 





According to the Samkhya ‘ prakriti’ is ‘matter’ and ‘nature’ 
The term ‘ rasayana’ means chemistry. 

Dhuthagnana means ‘‘the knowledge of omens 

Arishta means the knowledge of impending death. 


A asom ex | 
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Casa ART TEU TAEAATATAIA— 


TAFRITAATH, 7 | 
‘ (Charaka; Sutra 30: 26) 


THE Raison D ErreE OF HEALTH AND LONGEVITY 


The question now arises as to why the Science and 
Art of Ayurveda should be assiduously studied, and its 
teachings cultivated and practiced. In the words of 
acharya Vagbhata: 


ang: HAIMA TAAsaaraay, | 
angaarqeaiy Pra: Warez: | 


“Longevity is to be desired (and earnestly worked 
for), as on it depends the performance of one’s duty or 
dharma (unto oneself, ones family, society, nation and 
in short, the humanity); the reaping of the benefits of 
duty well-performed and the enjoyment of the pleasures 
and happiness of life. Hence, the teachings of Ayurveda 
have to be listened to respectfully (and attentively) and 
the knowledge imparted by it gg Ny cultivated 
and diligently practised.” 


Charaka has omitted dharma in his “ a9ofta”’ or 
the “ three pursuits of man ”’ and in its place, substituted 
“sim ’? or the “urge of life” (elan vital), In the place 
of sukha, he has substituted the pursuit of the ‘ other 
world” whereas, dcharya Vagbhata has ignored the last 
of the three pursuits of man, posited by Charakacharya, 
and has included dharma in the place of latter’s “pursuit 
of life.’’ Whatever may be the difference between these 
two authorities in this regard, we may consider here the 
implications of the term dharma, artha (corresponding 
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to “aay” of Charaka) and sukha. Prior to the study 
of these, we may consider “siiqm”’ or the pursuit of 
life, for, the life or the state of living is the condition 
precedent for every other pursuit. This will also, in a 
very large measure, amplify the main scope of Ayurveda, 


Charakacharya gives top-priority to pranaishana 
and states that ‘“‘the giving up of life will mean the 
giving up of everything ”’: 


arel F aA MoT aa Ta 
ayaa | Fea? safe fe aa aia: | 
(Charaka, Sutra 11 ; 4 (1) ) 


The preservation of life, according to Charaka- 
charya has to be done in two ways viz., 


(i) by the healthy, observing the rules of health, 
and (ii) by the ailing, by the diligent alleviation of 
abnormalities which characterise ill-health. 

TAA SA— FIA AST AAAA:, 
SIT PATI AA SAIS | 
(Ibid 4 (ii) ) 


Dharma: The term dharma is derived from the 
Samskrit root 3 to hold, support etc. This word has 
many meanings of which the following are important. 


Law Mode | Nature 
Duty To hold together Characteristic- 
property 
Equity Integrate Manner 
An essential- Righteousness Virtuous and 
quality Justice moral conduct. 


Peculiar attribute 
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This term can be used appropriately in different 
contexts. For example, the dharma of the heart is to 
pump blood and keep it in circulation all over the body ; 
the dharma of the central nervous system is to integrate, 
correlate, co-ordinate, control, regulate and direct the 
functions of the various organs and systems of the body 
and make it work as a single organism or a composite 
unit. The dharma of the food is to supply the energy 
requirements and meet the needs of the wear and tear 
of the constituent elements of the living organism, and 
thus contribute to its well being. The dharma of the whole 
man is to exist in harmony with nature and his environ- 
ment—physical, moral, psychological, social, political, 
economical and so forth. In the present context, the 
term dharma signifies rightful conduct and _ the perfor- 
mance or observance of duties —individual, social: 
moral, ethical etc,—enjoined on man, unto himself and 
to the world at large. 


Artha: The word artha means the object 
of the senses; the fruits of work or endeavour: 
‘means; wealth, etc, This is the second of 
Charakacharya’s “three pursuits” or “traishaniya”. 
It has been treated as next only in importance 
to the act of living, Says the dcharya; “ Next, 
the pursuit of wealth should be taken up. For, 
after life, wealth is the end to be sought. Surely, there 
is no misery which can be more miserable than that of 
a man blessed with a long life but lacks the means that 
makes life worth living. Effort should, therefore, be 
made to acquire the required means or the wherewithal 
to live. The means of acquisition of these necessaries are, 
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agriculture, the rearing of cattle, trade (and commerce), 
the service of the King (State), etc. In addition to the 
above, a person may take to such other avocations 
as are apt to one’s knowledge and not disapproved of 
by the righteous and provide both livelihood and 
opulence. Conducting himself in this manner, a man 
lives for long and with dignity. ’’. 


a4 ied aaa, utara aaa eed aaa; a 
aa: Wad idarsiea azarae eaay:, aarti Ts Ada | 
AARON AeA: ; TTA —HgTea AMSA USITdaratia, 
aifa areata aaafraizata anton atagieein faarararda 44; 
ang Aastha Staaazaa: get vata | 

(Charaka, Sutra IT, 5) 


Sukha: The term sukha means _ joy; 
happiness; delight; pleasure; comfort etc. It also 
indicates an attitude of a fully satisfied mind 
which expresses itself in a variety of ways, 
especially, the subjective feeling of the sensations 
referred to above, It may also be interpreted as a state 
of freedom from pain and misery (both mental and 
physical). Says Charaka. ‘‘ Arogya is characterised 
by a sense of ease and it indicates a disease-free 
state,....”” 

BAAR, geovarestiowerss | 

(Charaka). 
BAFaa Ada Bay | 

(Tarka Samgraha) 
Stated in brief, the meaning, scope and outlook of 
Ayurveda may be summed up in_ the words of 
Charakdacharya as follows : 
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“That is named the “ Science of Life’ wherein are 
laid down, what is conducive to or otherwise for the 
preservation of life, the happy and unhappy life, and 
the wholesome and unwholesome in relation to life, as 


also the measure of life.” 


~ 


feat faq at eiaamgenes fear fea | 
HA a aa AANRAAIe: F Sead | 
(Charaka) 


Tue LEGENDARY ORIGIN OF AYURVEDA 


According to the texts and traditions, the origin of 
Aurveda has been traced to the Creator of the 
Universe-Brahma. Brahma, it is stated, remembered 
{recollected or called to memory) Ayurveda and 
imparted it to Prajapati. ‘The latter, in his turn, taught 
the science to the celestial twins—Aswinz brothers. They 
initiated Indra, who in his turn, taught the subject to 
the sons of the holy Airz.! They, in their turn, imparted 
the knowledge of the science to Agnivesa and the rest.? 
Each one of them then, wrote separate and special 
treatises of their own. 

Brahma 

Preab 
Aswins 
ele 


; | 
The sons of Atri 





| | 
Agnivesa Jatukarana Bheda  Parasara  Harita Ksharapani 








1, Atri’s sons are stated to be Atreya, Dhanvantari, Nimi, Kasyapa and 
the rest. ; 
2. The term Agnivesadi compreh 8: iv 
: prehends; Agnivesa, Bheda Jathukaran: 
Parasara, Harita and Ksharapani., ; hia rie 
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qe aga qatar | 

astaat at weed asByafearaats 

dsiragnieaiia gaa acamft aft 

With the passage of time, all the great classical 

works on Ayurveda taught by the disciples of the sons 
of Atri became scattered and some of them even lost. 
Acharya Vagbhaia is stated to have collected'the essence 
and the more valuable features of the extant works of 
nis time to compile his earlier work Ashtanga Samgraha. 
The essential features of this work has again been 
presented by him in his now famous work, the Ashtanga 
Hridaya or ‘'Uhe heart of the Eight Limbed’ medical 
system, which is neither elaborate nor brief. 

caistaacatiea: oa: aa: | 

fradssizeea arfaaea facazq |) 

AYURVEDA AN ETERNAL AND PROGRESSIVE SCIENCE 


Ayurveda is stated to be eternal in its scope and 
progressive in its outlook. This claim has, however, 
been wrongly interpreted by the modern critics of 
Ayurveda, and taken to mean that the last word has been 
said in the medical science and that such a claim would 
amount to a dogmatisation of old, obsolete and 
exploded doctrines. That such an interpretation is 
erroneous and is based on a wrong reading of the claim, 
will be seen from a close examination of the reasoning 
adopted by Charaka Samhita to posit such a claim. 
According to this authoritative work, ‘“ Ayurveda or the 
Science of Life is declared to be eternal as it had, not 
only no beginning, but also as it deals with tendencies 
that proceed from nature, and the nature of matter is 


eternal,” 
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asaayaa: aad fafésaa, aarfeeard , aaaatageanad, 


yaaa | 
(Charaka, Sutra 30; 27 ) 


This work further observes: ‘‘ For, at no time was 
there a break either in the continuity of life or the 
continuity of intelligence. [he experience of life is 
perineal. Pleasure and pain together with their respec- 
tive causative factors are beginning less on account of 
their mutually determining nature. ‘This forms the group 
of subjects with which Ayurveda deals.” 

afe adq Fafaags: aaal sfeaeaar ai, aeaaszast- 
aa, wale a qaqa asta | at ataneal- 
fayrad agazeantate | 

(Ibid) 

“For,” says this Samhita, “at no time can it be 
said that Ayurveda sprang into existence, having been 
non-existent before, unless the dissemination of 
knowledge by means of receiving and imparting 
instruction be considered as the creation of such 
knowledge. It is indeed, in view of such dissemination 
by the channel of instruction, that some authorities 
have spoken of the rise of the ‘Science of Life’ at this 
or that time.” 

1 ages, AAAAIIAG; Tas Zante 
FAG AI earAS | 

(Ibid24 (4) ) 

“As a matter of fact,” observes this work “the 
function of this science is implicit in nature and owes 
nothing to artifice” 

TMAH AR BAIR, ASHP SAT A eee scceeee | 

(Ibid) 
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Its CoONTENTs--EIGHT Limes 


‘The eight limbs of treatment or the main branches 
of Ayurveda alluded to above are: 


1. Kaya chikitsa or Inner medicine ; 

2. Bala chikitsa or Paediatrics ; 

3. Graha chikitsa or Psychiatry ; 

4. Urdhvanga chikitsa or  Otto-rhino —laryngeo- 
logy and opthalmalogy; 

5. Salya chikitsa or Surgery ; 

6. Damshtra chikitsa or Toxicology ; 

7. Jara chikitsa or Geriatrics and 


rejuvenation ; 
8. Wajeekarana or the science of aphrodisiacs, 
AAU A FAAS ATITL | 
agagia aaetarea ay ata: | 
Strictly speaking Aurveda deals with ten aspects of 
Medical science, as shown below : 


1. Anatomy 6. Objectives ; 

2. Physiology ; 7. Climatology ; 
3. Aeteology ; 8. Physicians; 

4. Pathology; 9. Phamacology ; 
5. ‘Therapeutics ; 10. Procedures, 


aad: ya: weateqes: | a aia: saemiiueaae wa va 
mimeasnaanetdaaaaaazs:, af a 


TMs HAGAITSAACA TAT | 
(Charaka ; Sutra ; 30; 32) 


In addition, Charaka Samhita deals with the Medical | 
Science in eight sections viz., 


General principles ; 
Pathology ; 


Specific determination ; 
Human embodiment; 


Sensorial prognosis ; 
Therapeutics ; 


Pharmaceutics, and 
Measures for attain- 
ing success in treatment: 


AONE 
G0 SD 


16 


qa) alfa; aara—sahaaaarat testa tate 
| (Ibid 33) 


Tur TRIDOSHAS OR FUNCTION- TRIAD 


The Ayurvedic concepts of physiology, pathology, 
diagnosis, prognosis, medicine and therapeutics, are all 
based on the doctrine of tridoshds viz., vdyu, pitta and 
kapha. ‘They are designated as doshas because of their 
capacity to vitiate and themselves become vitiated by 
other factors—qua-difa 219: | 

They are also known as dhdtiis, as they support the 
body in its normal states, The term dhdati means ‘a consti- 
tuent’ or ‘an esential element’ or ‘an ingredient’; 
‘a primary substance;’ ‘a humour ;’ ‘the supporter ’ etc— 
ARM Aaa | : 

In other words, vdyu, ,pitta and kapha in their normal 
states are the main supporters of the body. ‘They are 
then known as dhdtis. Since they are themselves 
capable of being vitiated and as they also vitiate other 
factors in their turn, the tridhditis are also known as 
doshas. 

The tridhatiis or tridoshas, which form the pivot 
round which every aspect of Ayurveda rotates, have been 
rendered into English as wind, bile and phlegm, They 
have often been equated to the humoral concept of the 
ancient Greeks, such as Galen, Hippocrates and the rest— 
an obsolete doctrine-which holds that all diseases arise 
from the change of humors.' That such an equation is 
a misfit has been shown by the late lamented and well- 
known scientist of our country Sir P. C. Ray, who 
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observes: ‘‘'Too much has been made of the resem- 
blance between the Greek and the Hindu theory and 
practice of Medicine. ‘The analogy is more superficial 
than real and does not seem to bear a close examination. 
The Hindu system is based upon three humors, wind, 
bile and phlegm,! whilst that of the Greeks is founded 
upon four humors viz., the blood, bile, the water and 
the phlegm, a cardinal point of difference,’ Quoting 
the high authority of Dr. Hoernale who disposed off 
the view that the Hindus borrowed their notions of the 
humoral doctrine from Greeks as ‘‘an elaborate joke,” 
Sir P.C, Ray observes that ‘‘such views are advanced by 
critics who represent a school which cannot and will 
not see anything in India which can claim originality or 
authority.” 


As we shall see in the 11th and 12th chapters of 
Ashtanga Hridaya viz., Doshadi Vijnana and Doshabhediya, 
the tridoshds represent a generalisation of the functions 
of the living body grouped under three broad-based 
headings viz., 


i, Many of the physical and mental phenomena 
ascribed by the western physiologists primarily to 
the activities of the nervous system in all its different 
aspects—the central, the vegetative, and the perepheral 
including the autonomous—under the concept, vdia. 

ii. Many of the physical phenomena attributed to 
pitta are, among those which modern physiologists 
include under the activities of thermogenetic and 











1. We do not of course agree with the translation into English by Sir. 
P. C. Ray, the terms vata, pitta and kapha into wind, bile and phlegm. Such 
translations in the past by our enthusiasts have succeeded to the extant of 
reducing the sublime to the level of the ridiculous (the author). 
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nutritional systems (including the thermogenetic, the 
activities of glandular structures, especially enzymes 
and harmones, whose functions are of vital importance 
in digestion, assimilation, tissue-building and metabolism 


generally), 


iii. Many of the functions of kapha are among 
those which the western physiologists include under 
the activities of the skeletal and anabolic—systems, 


In the words of dcharya Vagbhata; ‘‘ Briefly stated 
vata, pitta and kapha are the three doshas.”’ 


ag: frat aqaifa aarera: aurea: | 


THEIR ROLE IN THE MAINTENANCE AND 
IMPAIRMENT OF HEALTH 


On the normal or disturbed equilibrium, as the 
case may be, of these three doshas depend health 
and ill-health respectively. In the words of dcharya 
Vagbhata. 


faHasttHaee ala 4 adatta = | 


“The tridoshas predispose the body to disease and 
decay when their equilibrium is disturbed. They 
contribute to the healthy state and the preservation and 
maintenance of health when their equilibrium is 
undisturbed, ” 


In other words, the normalcy of tridoshds corres- 
ponds to the physiological states and the imbalance of 
the doshic equilibrium on the other hand, represent 
pathological states. 








THE SEATS OF THE DOSHAS 
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THe Main Seats oF THE THREE DosHis 


Vata, pitta and kapha are to be found every where 
in the body-in the cells as in tissues, organs and 
systems. 


There are,’ however, certain areas in the body 
which are stated to be their special seats. The area 
below the nabhi or umbalicus is the seat of vdta. Pitta 
is predominantly present in an area between the nabhi 
or umbalicus and Arif or heart, and kapha in the “area 
above the heart. 


q aaiqaiste carvaraqaraaaan: || 


The terms nabhi and hrit are anatomical land-marks 
to indicate areas in and near about them. ‘The 
significance of these land-marks vis a vis the three doshas 
will be discussed. in connection with the autonomous 
and vegetative nervous systems, digestion and 
absorption, pulmonary-capillary bed and tissue fluids, 
in a subsequent publication. 


Tue DosHic TIME 


Vata, pitta and kapha have each their periods of 
preponderance and activity with reference to vayas or 
age (span of life), ahas or day, ratri or night and bhukta 
or food. 


Aesth aseaqearfe: HA | 
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eee rT TE LE TE, 


The day of 








oe 24 hours Food 
Doshas or Sipe ong or 
vayas Day or Night or bhukta 
ahas ratri 
Kapha The first third of Forenoon The first After 
life-anabolic phase or the third food 
or the period of _ first of the and 
growth third of | night before 
; the day the 
commence- 
ment of 
digestion 
Pitta The middle third The The During 
of life or the middle middle digestion 
period of phy- __ third third 
siologic equi- of the of the 
librium day night 
Vata The later third of The The After 
life-katabolic latter latter digestion 
period: third third 
of the of the 
day night 





Ne Oren EEE ey CRIP ET Xam: 


AGNI AND THE INFLUENCE OF THE DOSHAS 

The term agm1, in common language, means fire. 
In physico-chemical, bio-physical and _ bio-chemical 
sequences, this term does not actually mean fire. In 
these contexts, it comprehends various factors which 
participate in and direct the course of digestion and 
metabolism in a living and physiologically functioning 
organism. Agni or fire is employed to cook food in 
order to render it fit for digestion. In physico-chemical 
processes agni (heat) is used to disintegrate, separate, 
and decompose substances, as also to accelerate various 
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kinds of chemical reactions. Similarly, the digestion of 
food in the amdsaya and pakwdsaya, corresponding to 
to the stomach and small intestines, involving the 
splitting of complex food substances into their simpler 
components—proteins into amino acids; carbohydrates 
into glucose and fats into fatty acids and glycerol—so 
that they may be rendered fit for absorption, is made 
possible by the digestive juices containing powerful 
enzymes and harmones. All these put-together are 
spoken of as agni, or better still, jatharagni or koshtagni. 
They are also spoken of as audarya tejas. Itis only when 
food substances are rendered fit for absorption into 
the system by jatharagni that their metabolism can 
take place in the tissues all over the body. 


Agnz is of two kinds viz., (i) jatharagni or koshtagm 
and (ii) dhdtwagni. While, as mentioned above, 
jatharagni or koshidgni is mainly concerned with 
chemical processes that take place in the gastro-intestinal 
tract, the more complicated and complex bio-chemical 
reactions to which the food snbstances absorbed from 
the gastro-intestinal tract are subjected — both 
anaerobic and aerobic—in the course of metabolic 
processes—katabolic and anabolic—are again due to very 
powerful enzymes and harmones secreted by the tissues. 
These, put together, are designated by a single term 
dhatwagni-' According to Vagbhata, the subtle heat 
present in its own locus in all the tissues are responsible 
for the proper functioning of them and their develop- 





1. saa sata aay afsran: | 
ant aria ataeai ara afer: II 
(Ash. Hri; Sutra 11; 34) 


zy 


ment. The hyper functioning of this heat is stated to lead 
to the wasting or destruction of the tissues and the hypo- 
function to their increase, It is important to note that 
Ayurveda sees an interdependence between the jathara 
(koshta) and dhatwagnis. In other words, it is held that, the 
proper functioning of the latter depends toa large extent 
on the proper functioning of the former. In the present 
context, the functioning of the’ jathara (koshta)-agni under 
the influence of the one or the other of the three doshas, 
or a combination of any two of them, or all of them 
put-together, has been stated to occur as follows: 





The three 
Vata Pitta Kapha doshas 
_ EG ee 2 Sy together _ 
Vishama Tikshna or Manda or Sama or 
or erratic __intense(keen) dull _ normal 








a oe 

quate Aecarfa: al: aa: II 
PRAKRITI OR TEMPERAMENT 

TRdaasteaial faa fraea: |) 

N 

da fe: cma aaa: Tae | 

aAad: ane As, fara fRerasr | 


In these words, Vdgbhata lays down the basis of 
prakriti, which in modern parlance, corresponds to the 
temperament or personality. The term prakriti means 
swabhava or the nature of the individual. The defini- 
tions of the term temperament are : 


i: That which constitutes, distinguishes and 
characterises a person apart from others of 
his kind in respect of his physical and 
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psychological make-up and reactions to his 
environment or surroundings. 


ii: The peculiar physical character and the men- 
tal cast of an individual. 


iii, The individual characteristics manifested by 
acts, feelings and thoughts etc. 


In the sloka mentioned above, dcharya Vagbhata says: 


The prakriti of the child (to be born) is determined 
at the time of its conception (among other factors) by 
the state of the doshas in the sukra and arthava 
of the parents at the time of the act of fecundation. 
The doshas have been described as being susceptible to 
imbalance or vitiation. In this state, they may lead to 
the destruction of the health or cause decay and 
death. Ifso, the question may be asked, as to how 
they can cause or allow the conception to take place, or 
the prakriti i.e., the pattern of the temperament of the 
child (to be born) laid down. Such and other questions 
have been answered on the analogy of the birth, growth 
and development of vishakrimies (toxic-microbacterium) 
from the material of the toxin or visha itself instead of 
leading to their destruction. In the same manner, the 
doshas which are susceptible to vitiation and which may 
also vitiate the sukra and arthava of the parents do not 
destroy the embryo. Instead, under the influence of 
the doshic states of the parents at the time of fecundation, 
three prakrities are stated to arise in the following 


manner: 


i. If vata is the dominating factor, then the basis 
of vata-prakriti is laid down in the embryo. 
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ii. If pitta is the dominating factor, then the basis 
of pitta-prakriti is laid down in the embryo. 


iii. If kapha is the domininating factor, then the 
basis of kapha-prakriti is laid down in the 
embryo. 


The first type of prakriti i.e., the vata-prakriti has 
been described as the hina—prakriti or weak tempera- 
ment; the second i.e., pitta-prakritt as the madhya or 
mediocre temperament and the third i.e., kapha-prakritz 
as the uttama or the best and strong temperament. 


If, on the other hand, a combination of any two of 
the three doshas happen to dominate in the parents at 
the time of conception, there is stated to arise the 
temperament described as the nindya-prakriti or an 
undesirable temperment. 


When all the three doshds are equally dominant, 
there is then stated to arise the temperament described 
as the sannipata—prakriti. 


According to dcharya Vagbhata, the other factors 
which contribute to the formulation of the prakriti or 
temperament are the states of the doshas in: 


i. the sukra and arthava (the reproductive 
elements of, the male and the female 
respectively) at the time of conception; 

ii. the womb, diet, mode of living and other 
activities (physical and mental) of the 
mother during the period of her pregnancy 
and 

iil. the time factor i.e., ths season of the year in 


respect of the development of the foetus in 
the womb. : 
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Says Vagbhata: 
PRaataolalssae Taga | 
a: eqarsishaseda cHfa: aqatfear || 
(Ash. Hri; Sari 3 ; 83) 
Due to factors mentioned above, seven kinds of 
prakritis have been stated to arise viz., 


1. Vata-prakriti, v. Vata kapha—prakriti, 
u. Pitta—prakriti, vi. Pitta kapha-prakriti, 
il. Kapha—prakriti, vii. Sannipdata-prakriti, 


iv. Vata pitta-prakriti, 
DESCRIPTION OF THE PATTERNS OF PRAKRITI! 


Vata prakriti: Persons who are of vdaia-prakriti are 
lean and unsightly. Their body surface is rough and 
dry. They have scanty or sparse hair. ‘Their voice is 
harsh, weak, broken and indistinct. Their sleep is 
unsound, ‘They talk much, are hasty, soon get excited, 
become subjected to fear, and change their minds 
quickly. They are quick to understand but their 
memory is not retentive. They dislike cold and their 
joints creak when they sit, stand or walk, ‘They dislike 
cold, vain, jealous, cruel, thievish, ungrateful, fond 
of music and dance, and are impulsive. ‘They are 
given to the biting of finger-nails and when asleep, 
to teeth-grinding, ‘They walk fast and their bodies show 
prominent veins. [n general, they possess little strength, 
are short-lived and infecund as regards offspring. ‘hey 
are not capable of much exertion; they are unsteady in 
their friendship and possess little wealth and few 


friends, 
Pitta-prakriti: Persons classified under pitia- 
prakriti look ugly with wrinkles, baldness and grey hair. 





1, Based on Charaka ‘and Susruta Samhitas and Ashtanga Hridaya. 
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They are loose-limbed, soft and yellowish in colour. 
Their lips, finger-nails, palms and soles, palate, tongue 
and eyes are copper coloured. Freckles, moles, dark- 
spots and small eruptions are frequently present in their 
body. The signs of old age set quickly in them. Their 
digestion is keen; urine, sweat and stools are copious. 
and their bodies emit bad smell, ‘They possess body— 
strength, sexual power and longevity in a moderate 
degree. They are intelligent, irritable, quarrelsome and 
indomitable. They possess good memory. They are 
averse to warmth and are seldom overcome with 
fear; possess wealth and are of a helping disposition. 
They are susceptible to stomatitis. 


Kapha-prakriti: 'The bodies of persons belonging 
to this prakriti are oily, smooth, firm, compact and 
well-developed. They have agreeable and pleasant 
appearance. Their faces are cheerful, and voice melodious; 
appetite and digestion good and sexual propensities 
rather above the normal. They are slow in their activities; 
seldom become agitated or upset and are well-versed in 
sciences and arts. They are capable of bearing pain 
and fatigue, and are respectful towards their superiors. 
They are patient, broad-minded, of an amiable disposi- 
tion, liberal and charitable, true to their word and 
obedient to their preceptors, They are strong, unselfish, 
grateful, forbearing, self-controlled and fond of sweet 
taste. ‘They are slow in forming opinion and fast in their 
enmity, and unchanging in thier friendship. They 
suffer no viscissitudes of fortune and are generally 
prosperous in life. In fine, they possess long life, large 
fortune and fine health, 
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Dwandwaja-prakrities : These are three in number, 
viz., vata-pitta, vata-kapha and pitta-kapha prakrities. 


The characteristics of each of these types are 
represented by a combination of the features of any two 
of the three prakritis constituting the combination. 


Sannipata prakritt: The traits in this pattern are 
represented by the combination of the characteristics of 
vata, pitta and kapha-prakritis. 


MODERN TRENDS IN RESPECT OF TEMPERAMENT AND 
PERSONALITY 

Personality and temperament have, during recent 
times, assumed considerable importance due to advances 
made in psychology in its many branches, including 
psychiatry, experimental psychology, biology (including 
neuro-physiology) and medicine. An outcome of such 
developments is the psycho-somatic medicine 


One of the problems which the different branches 
of biological sciences have been called upon to solve is 
the problem of the temperament and __ personality 
corresponding to the concept of prakriti in Ayurveda, 
The question has been asked as to how personality is 
determined. Does the body determine the personality or 
does the personality in any way determine the physical 
make-up of the person? ‘There is a general tendency 
on our part, for example, to pass over an unpleasant 
grouping of qualities in a person on the ground that he 
is unfortunately the possessor of gastric or duodenal 
ulcer—a weakness or mishap to the physique, with the 
ensuing discomfort and pain which may affect the 
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personality. It is, on the other hand, commonly 
observed in medicine that strenuous, energetic, restless 
and ambitious personality or temperament is peculiarly 
susceptible to gastric and duodenal ulcers. It may be 
stated that ‘the personality of man writes its signature 
on the lines of his face,” 


The question posited above, whether the body 
determine: the temperament or the personality in any 
way determines the physical make-up of the person, has 
been sought to be answered in terms of mutual or 
reciprocal influence in both directions. 


According to Dr. Alexis Carrel, the factors of 
personality or temperament are interwoven in the 
organic, humoural and mental factors, which form an 
indivisible whole. He observes: ‘‘ The mental, struc- 
tural and humoural individualities blend in an unknown 
manner. They bear to one another the same relation 
as do psychological activities, cerebral processes and 
organic functions. ‘They cause every man to be himself 
and nobody else.’’! The way in which these combine 
to make the whole, constitutes the temperament or 
personality—the factor that determines the characteristic 
individuality of a person, different from those of his 
kind. It is true that the gene in the reproductive cells 
of the parents determine the potentiality of the indivi- 
dual and it is perhaps equally true that the environment, 
diet, habits, upbringing etc., also contribute a great deal, 
either to actualise these potentialities or keep them 
dormant. 


ea pe 








1, Alexis Carrel, ‘‘ Man the Unknown,” Pelican Books—1948 edness. 
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The temperament or personality factor is both 
mental and physical or properly speaking psycho- 
physical. According to Jung, the former i.e., the mental 
or psychic is of two kinds, viz., introvert and extrovert. 
The physical aspects of temperament have been 
variously classified and described. The following are 
a few of them: 
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lLaycock’s classification : 
(a) Sanguinous, (raktaja) 
(b) Nervous, (vataja) 
(c) Billious, (pittaja) 
(d) Phlegmatic, (kaphaja) 
(e) Lymphatic.  (rasaja) 


Kretchmer’s classification : 
(a) Athletic pyknic, 
{b) Aesthenic pyknic, 
(c) Aesthenic dyspeptic. 
Hurst’s classification : 
(a) Hyper-aesthenic (gastric diathesis), 
(b) Hypo-aesthenic, 
(c) Asthma and Migraine, 


Pearson & Wylie’s classification : 
(a) Lymphatic (kaphaja; rasaja) and 
(b) Neuro-arthritic (vataja). 
Hess and Eppinger’s classification : 
(a) Sympathetico-tonic and (vataja) 
(b) Vago-tonic 
Danielopolus classification : 
(a) Ampho-tonic, 
(b) Sympathetico-tonic, 
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(c) Vago-tonic, 
(d) Ampho-hypo-tonic. 


The examples of the different kinds of tempera- 
ments or personality cited above will suffice to illustrate 
the growing modern trends in biology (including 
_ psychology) to mark off persons from one another under 
distinct groups and sub-groups, each with its own type 
of inherited physical and mental traits which largely 
determine their life activities in health and disease. 
These trends believe that the temperament or personality 
of a person is determined by the chromosomes and 
genes of the parents, or in other words, it is held that 
the probable carriers of hereditary potentialities are the 
chromosomes and genes (the reproductive elements of 
the parents). 


Every cell— male or female—has chromosomes and 
genes. The chromosomes form the darkened nucleus 
which contain the genes. The genes are considered to 
be the main deciding factors as to what every living 
thing or human being shall be. ‘The protoplasm is the 
most wonderful substance that surrounds them both. 
The genes are so infinitesimal that if all of them which 
are responsible for all human beings on earth to-day, 
with their individuality, psychology, colour and race 
could be collected and put in a place, they may be 
less than a thimbleful. These ultra-microscopic units 
are stated to hold the key to all human, animal and 
vegetable characteristics. 


It is important to note that the genes are part of 
the sex cells and they do not take part in the general 
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body building. ‘They are segregated and are considered 
not to participate in any of the less important activities 
of living things, They preserve the complete identity 
of the race. They do not seem to be influenced by the 
behaviour of the parent except that bad character, 
disease or accident may give them poor materials to work 
with. So much so, a strong pair of parents may hav® 
strong children, but this is because there were strong 
ancestors. ‘‘ Parents may give a child a physical temple 
to live in or a sewer which is no place for an ‘immortal 
soul ’.”! 


Important as the chromosomes and genes are for 
the determination of the temperament, the physical, 
organic, humoural, the mental states of the parents 
are no less important. ‘The inherited features and 
constitutional peculiarities of persons are held by 
authorities entitled to opinion, to be dependent on the 
peculiar mode of the mixing or combining of his inherited 
‘humours or essences. ‘‘ While the time is not yet ripe 
for dogmatic statement” says that distinguished 
British physician, Dr. Leonard Williams, “there is a large 
mass of evidence which goes to show that the ductless 
glands, the endocrines with their essences, their hor- 
mones, as they are called, constitute the mainspring 
of this surprising mechanism; nor does the importance 
of the endocrines stop here, for, according to the exact 
proportion in which their essences are admixed in your 
blood, you are tall or short, dark or fair, phlegmatic 


1. Cresey Morrison; ‘Man does not stand alone’ Fleming H. Revell 


Company, New York, publication. 
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or choleric, saint or sinner, sexual, homo-sexual or sexless, 


eae | 


male or female 


The observations of Prof. Goddard are even more 
significant. He says in his Psychology of the Normal 
and Abnormal (vol II, page 269), ‘‘Cannon’s and Crile’s 
discoveries and other works with the ductless glands 
made it entirely possible that, while we may not be 
dealing with blood, yellow-bile and whatever fluids the 
ancients thought of under the name of black-bile and 
phlegm, we may nevertheless be dealing with such 
fluids as are secreted by adrenal glands, thyroid glands, 
thymus and other glands of internal secretion. It 
would seem quite probable then, that we are to think of 
different individuals as having inherited different 
constitutions in these particulars,” 


Ayurveda holds that not only do the reproductive 
elements of the parents and their physical and mental 
states contribute to the determination of the prakriti 
of the child to be born, but the pre-natal states of the 
mother also go a long way to influence the prakriti of 
the child. This will become obvious from the do’s 
and do not’s prescribed by Vagbhatacharya to a pregnant 
woman, Says Vagbhata: 


stat: frafedaar yaa mtae | 
7 bein tiie 
qafasaatt: aay Faraz || 
(Ash. Hri; Sari, I; 43) 


In order that the pregnant woman may go through 
pregnancy safely bearing the strain of it and give birth 
to ahealthy child with a healthy mentality, “her husband, 


1, British Journal of Psychology, Medical Section,, Vol. II, P. 262 
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servants (or nurses) should serve and nurse her with 
affection and beneficial measures. She should be 
nourished adequately with butter, ghee and milk.” 


The dcharya, then proceeds to lay down the do- 
not’s, as follows : 


SAAT AR OAT ye | 
AACA FSqHHaAy | 
MPA AAAS TAT AST TAL | 
Saran asiaasay || 
wh fad aagtal waaifaay | 
SAA aa aa aera aT | 
dai crate fs afeanraradtssare | 
Chan: aaa: Fal aeaesata atl 
(Ibid 44-47) 


The following are contra-indicated in pregnancy : 
‘ Over-indulgence in sexual acts ; physical exercise ; acts 
which result in exhaustion ; the carrying of heavy loads 
(on the head); the covering of the body with thick 
blankets or the wearing of heavy apparels; keeping awake 
during nights or sleeping in the day time; sitting on hard 
seats or be huddled up; grief, anxieties and worries ; 
fright, anger, apprehension, wilful and forced suppression 
of natural urges (such as defecation, micturition etc.) ; 
the suppression of desires (or cravings); fasting (or 
starvation) ; walking long distances ; the consumption of 
articles of diet which are sharp and hot in potency and 
which are capable of binding the bowels (constipating) ; 
the suppression of micturition; living in isolation ; 
looking into deep wells and pits; the indulgence in 
alcoholic drinks; the ingestion of flesh and lying on 
the back. Pregnant women should also avoid factors 
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which the more experienced women have found to 
be harmful. In addition, measures as venesection 
(blood-letting), the administration of emetics and pur- 
gatives and such other radical therapeutic measures 
should (as far as possible) be avoided till the eighth 
month of pregnancy, in order to avoid abortion and 
miscarriage, mummification or the death of the foetus 


in the womb.”’ 


It has to be noted here that “‘ factors which increase 
(or vitiate) vata may contribute to malformations or 
deformities, such as scoliasis or hunch-back in the foetus 
and make it blind (or affect its vision), lethargic and 
dwarfish. The vitiation of pitia may contribute to 
allopacia or baldness of the head and yellow pigmenta- 
tion of the skin of the foetus. Jf, on the other hand, 
kapha is vitiated, then it may result in albinism or 
white pallor of the skin.” 


The importance of the foregoing observations of 
the acharya in respect of the influence of pre-natal 
vicissitudes of the mother in the determination of the 
physical make-up and mental outlook of the child to be 
born, becomes emphasised to-day in view of some 
recent developments in the field of the infant science 
psycho-somatic medicine, as may be gathered from the 
following observations of Dr. Flanders Dunbar of 
the Columbia University, College of Physicians and 
Surgeons. 


This authority observes : ‘“‘ The creation of a sound 
mind begins at the same time as the creation of a sound 
body. Of course, there are hereditary factors which go 
back, perhaps as far as mankind, but these area little 
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outside our scope. Almost from the moment of con- 
ception and in a way even before that, the factors in 
which psycho-somatic medicine has a special interest- 
are present. 


‘“‘ As yet no one knows very much about the effect 
upon the child of the mother’s mental and emotional 
experiences during pregnancy. We are swinging back 
now to a realisation that there is such a thing as 
pre-natal influence and we must set ourselves the task 
of finding out what it is. 


‘Enough is known to prove that beth physical and 
mental characteristics depend to some degree upon 
experiences in the pre-natal period. For instance, the 
embryo is sensitive to sound. Loud unexpected noises 
cause the unborn heart to beat faster and it is even 
possible to set up a conditional reflex based on a 
particular kind of racket. Repeated disturbances of this 
kind use up energy which might go into building body 
and nerve tissue. 


“There is also good reason to believe that if the 
mother is subjected to severe emotional strain during 
pregnancy, it may have an effect on the unborn child. 
This may be, in part because of a change of nourish- 
ment due to chemical reactions; it may be in the 
transmission of more subtle influences between mother 


and child. 


“ However, pending a good deal more of research in 
the field of human reproduction, we may take it that 
birth is where a beginning should be made in 
building a sound mind and sound body. We may 
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assume that the basic material has emerged from 
vicissitudes of heredity and pregnancy. ”! 


THE CHARACTERISTIC PROPERTIES OF THE TRIDOSHAS 


The characteristic properties of the trzdoshds or the 
function-triad are as follows : 


Vata: Riksha (dryness), laghu (levity), 
sita (coolness), Rhara (roughness), 
sukshma (subtleness) and chala (vivacity). 


Pitta: Sneha (oiliness), takshna (keenness or 
sharpness), 


ushna (hotness) ; laghu (levity), visra 
(possessing a characteristic fishy smell), 
sara (fluidity) and drava (liquidity). 


Kapha: Smigdha (viscosity), sita (coolness), 
guru (heaviness or gravitation), manda 


(dullness and opacity), mrisna (slimy) and 
stira (fixed). 


qa Sal sq: Blt: az gqaqwersfie: | 
frat atedtentr aq fae ax aq | 
feat: gftat Wena: eo gaa: fea: ae: | 


THE MopgE oF CoMBINATION OF TRIDOSHAS 
IN ABNORMAL STATES 


When any two of the éridoshds together mark either 
a decrease or become vitiated, then such states are 











1, Dr. Flanders Dunbar “‘ Psychosomatic Medicine ” p. 304. 
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known as samsarga. On the other hand, when all the 
three doshds are vitiated then such states are known 
as sannipata. 


aaa: afanaa afstraaaa: || 


THE SEVEN DHATUs OR THE Basic Tissues 
OF THE Bopy 


The term dhdtu, it was seen, is applicable to the 
three-fold functions of the body or the tridoshdas as well 
as to the seven basic tissues or the sapta dhdatis that 
support the body in their states of normalcy. The 
seven basic tissues referred to here are: 


(1) Rasa: ‘The term rasa in the context of 
digestion means the chyme or chyle i.e., the 
end-product of gastro-intestinal digestion 
representing the nutritive elements which 
not only furnish materials for the building 
up of the tissues of the body but also the 
energy required for the body to work. It 
also means lymph as well as the tissue fluid. 

(2) Asrik or rakta corresponds to the blood 
tissue ; 

(3) Mamsa corresponds to the muscle tissue ; 

(4) Medas corresponds to the adipose tissue ; 

(5) Asti (including tharundsti or cartilage) corres- 
ponds to the bone or os tissue ; 

(6) Majja corresponds to the bone-marrow 


(red) ; 
(7) Sukra' represents the reproductive elements 
of the male ; 


1. Artava or sonita in the female, corresponds to sukra or the re- 
productive elements in the male, 
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In abnormal states of these basic structural elements- 
engendered by faulty doshds or functions, the sapta 
dhatiis are spoken of as diishyds, much in the same way 
as the tridhatis are known as tridoshas in similar dis- 
turbed states. 

Taras HaHa eA saa AAT: | 
i | Co ee cea | 
It is neeessary to note here that the disturbed 
functional states may contribute to the pathological 
involvement of the concerned structures or dhatis and 
vice Versa, 
Matas OR WaAsTE-PRODUCTS 
The term mala means waste-products and excre- 
ments, The main excrements (gross) of the living body 
are : mitra or urine; sakrit or faeces and sweddadaya or 
sweat etc. 
Re WaaHetaeaisty = | 
By the term ddayo api cha is understood ‘ et cetera 
also’. It implies waste products which arise in the 
wake of the evolutionary metamorphosis of the consecu- 
tive dhatiis from rasa to sukra. It also comprehends the 
waste-products incidental to life-process all over the 
body, some of which are constants of the tissues in 
living states and are included in modern physiology in 
the group of cytoplasmic substances, known as non- 
protoplasmic inclusions e.g., carbon di oxide, urea, and 
the rest. i 
Tue GENERAL PRINCIPLES WuIcH GOVERN THE 
INCREASE AND DECREASE OF THE 'TRIDOSHAS, 
SAPTA-DHATUS AND Matas 
The tridoshas, saptadhatis and malds qualitatively 
and quantitatively mark an increase by the use of 
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substances possessing homologous properties and 
actions. On the other hand, the use of antagonistic 
substances i.¢e., substances possessing properties and 
actions opposite of the doshas and dhatis generally 
influence their decrease, 


- d soo Aen © 
dig: ania: sant faattaiaqa: | 


The general principle envisaged above can be 
illustrated as follows : 

(a) Homologous substances : The use of blood (or 
the essential elements of blood) influences an increased 
production of blood. ‘The administration of flesh 
contributes to the increase of muscular strength and 
the growth of the body. The use or the administration of 
haemopoietic principles in modern medicine to stimulate 
blood formation, is an apt example of this principle. 
Similarly, animal flesh which is known as first class 
protein and which contains, what are known as essential 
amino acids, are esteemed valuable for the building 
up of the tissues of the body, especially the muscle 
tissue. The use of either cold water or milk which 
possesses homologous properties to kapha tends to 
increase this dosha. Both these substances contribute 
to the formation of tissue-fluids and the maintenance of 
water-balance in the body. 

(b) Identical qualities or gunds : Plantain fruits, 
dates etc., which in appearance impress us as being 
essentially pdarthiva in constitution, contribute to an 
increase of kapha which is dpya and parthiva in 
compositions. 

(c) Homologous actions: (i) Vigorous bodily 
exercises, such as running, riding, climbing etc; (11) 


40 


sleep, relaxation and rest etc., and (iil) emotional dis- 
turbances such as anger, rage, anxiety etc-, tend to 
increase vata, kapha and pitta respectively. 


Advances in modern physiology have shown that 
vigorous physical exercise involving muscular exertion, 
result in fatigue and that fatigue is really not a matter 
that pertains to the muscle fibre proper but to the 
terminal arborisations of the motor nerves in the neuro- 
muscular end-plates in the fibre. In regard to number 
(ii) above, sleep, relaxation and rest tend to the 
conservation of the tissues and the promotion of 
anabolism, As regards number (ili) above, advances 
made in neuro-physiology, psychology and endocrino- 
logy shows that acute emotional states involving 
tensions, conflicts, anxieties, apprehensions, suppressions 
etc,, tend to bring about an imbalance in the endocrine 
equilibrium, which in its turn, causes increased 1.c., 
hyper-activity of some glands, such as the adrenals, 
and the lowered activity of other glands, such as the 
pancreas, leading to the production of symptoms 
attributed to the increase or decrease, as the case may 
be, of pitta dosha. 


SHADRASAS OR SIX TASTES 


Tastes of substances, according to Ayurveda, are six 
innumber. ‘They are: 


(1) Swadu (madhura) or sweet ; 

(2) Amla or sour t-e., acid ; 

(3) Lavana or saltish ,.e. saline ; 

(4) Ttkta or bitter ; 

(5) Ushana (katu) or pungent i.e., acrid ; 
(6) Kashdya or astringency, 
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Of these, each consecutive rasa from below 


upwards possess relatively greater strength than the 
preceding ones. 


TAs AUZISSATATHIITATARL: || 
qe xanifaned A ays aera: | 


The above concept may be presented as follows: 


Ushana (katu) is stronger than kashaya; 
Ttkta is stronger than ashana; 

Lavana is stronger than tikta; 

Amila is stronger than lavana; 

Swadu is stronger than amla. 


ala Aled Alea aafeatHea: BHA | 
amatadaa: fava ¢ pad | 
‘THE ACTIONS OF RASAS ON THE TRIDOSHAS 


Of the six rasds, the first three viz., swadu, amla 
and lavana are anti-vatic; the last three viz., tikta, 
ushana and kashdya are anti-kapha, and kashaya, tikta 
and madhura are anti-piiia. The table furnished 
hereunder will be self-explanatory. 





RED OMe OUT ESTE SY ST 











Anti—vatic Anti-—pitta Anti-kapha 
Swadu or sweet Kashaya or astringency Tikta or bitter 
Amla or sour (acid) Tikta or bitter Katu or acrid 
Lavana or saltish Madhura or sweet Kashaya or 
(saline) astringency. 








In the reverse direction, tikta, ushana and kashaya 
promote vata; amla, lavana and iishana promote pitta 
and swadu, amla and lavana promote kapha, as may 
be gathered from the table furnished below: 
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Promotes vata Promotes pitta Promotes kapha 
 ‘Tikta Amla Swadu 
Katu Lavana Amla 
Kashaya Ushana Lavana 





ARBRE OUR OTR OE SS ——— 





ees 


THREE VARIETIES OF DRAVYAS OR SUBSTANCES 


Substances are classified into three categories from 
the point of view of their therapeutic properties. 
They are: 

(i) Samana or palliative: Substances belonging 
to this group alleviate the disturbed doshas 
and restore them to their normalcy. 


(11) Kopana or provocative: Substances belonging 
to this group provoke the doshas ; 


(ii) Swasthahita: Substances belonging to this 
group are beneficial for the maintenance of 
health. 


Sha Flog eseafed seafafa fran |i 
VIRYA 


According to Ayurveda there are two viryas, 
namely, ushna or hot and sita or cold. 


fat be 2h 
saa TT frareTay | 


- 


The term virya means ‘ power’, ‘potency’ ete. 
But, in the context of science or vigndna, Charaka’s 
definition of it will hold good. He defines virya as “the 
power which performs work or action.” <“ There is no 
action”? says Charaka “ which is not due to virya. All 
actions take place only because of virya, ” 


eres veel F Bae Fa aT Ppa | 
at a4 Hed Pat aaidtaanar fear 1) 
(Charaka; Sutra 26; 64) 
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This definition and description of virya should 
remind us of the modern definition of energy viz., ‘ the 
energy of a body is its capacity for doing work and the 
measure of energy is work.”’ In chemical changes “energy 
is liberated or absorbed, usually as heat, and occasionally 
as light, electricity or work. In reactions, where energy 
change is not great, all energy appears as heat, unless 
gas is formed.’ Energy may be potential or kinetic. 
Described in terms of virya, the former is sita and the 
latter ushna, The chemical energy locked up (or 
potentially held) in the food substances represents sita- 
virya, Substances from which energy is readily released 
in pdaka-karmas under the influence or the action of 
kaydgni (or bio-chemical reactions) involving oxidation, 
which in part manifests as heat, are ushna in virya|} 
This subject will again be dealt with in greater detail at 
a later stage. 


VIPAKA 


The term paka generally means ‘to prepare’, 
‘to render fit’, ‘to cook’, ‘to digest etc.’ The term 
‘vipaka’ means visesha or visishta-paka. According to 
the Nydya Vaiseshika system, the term paka signifies 
chemical reactions of different kinds. In the context of 
Ayurveda or biological science, this term comprehends 
various chemical reactions to which food and medicinal 
substances are subjected to in the amdsaya—pakvasaya 
during the process of digestion and absorption, and in 


ce 


1. aaft aerial am wad, aargerelaaynareaiiy 
shraq | quater ore) wegeaent dazed csit ose: | 
qa ze | tania searerafyers: | 
(Ayurveda Rasayana commentary on 
Ashtanga Hridaya) 
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the tissues (dhatis) all over the body in the course of 
metabolism in which various kinds of powerful chemical 
substances, such as enzymes, harmones, oxygen etc., 
take part. Ahdrapdka, for instance, is the process by 
which complex food substances are split into their 
simpler components, rendering them fit for being 
absorbed into the system, This will, in other words 
mean, the splitting of the three main organic fractions 
of food substances viz, the carbohydrates, fats and 
proteins in the digestive tract into their simpler 
components i,e., glucose or dextrose; glycerol and fatty 
acids, and amino acids respectively. It will be seen 
that this process does not involve any kind of chemical 
change in the food substances. Whatever change that 
takes place in these substances during digestion is 
merely a physical change, This change is known, in the 
language of Ayurveda as the avastha paka, implying a 
change only in the avastha or the aspect or form of 
the substances, and not in its chemical composition. 
‘The tastes of substances do not, in this process, undergo 
any radical change except perhaps for slight deviation 
of the original pattern of the substances involved. The 
change in tastes in avasthapaka is as shown hereunder. 





AVASTHAPAKA 
PIPE ri Rates to Gotan Rapa er 

Madhura Madhura 
Amla : Amla 
Lavana Madhura 
Tikta Katu 
Katu Katu 

Kashaya Katu 


SNR A en ec 











fAal 1aaR eI RITA: II 
In the nishtapaka or the highly complex chemical 
reactions implied in the tissue metabolism of the end 
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products of the gastro-intestinal digestion, there occur 
radical changes in the products of the reactions involving 
change in their tastes at every stage and in every step. 
The final outcome of such changes in the taste 
of digested substances is as shown in the table below: 











NISTAPAKA 
Taste of substances AAABGNC. Ketabolic 
Madhura Madhura—> Amla-~ Katu 
— 
Amla Amla—> Amla_~ Katu 
Lavana Madhura—> Katu 
Tikta Katu—> Katu 
Katu Katu—> Katu 
Kashaya Katu—->  Katu 





ws Aaersefa Tarrazq | 
tai aimed a faa zfa ea: II 
ENT? TEA AYTAIASIS ITT TA: | 
faTINRTTAT ATR: TWAT: FS: | 
This subject will be pursued in greater detail at a 
later stage. 
GuNAS OR QUALITIES OF DRAvyYAS 
By the term guna is meant quality, mode, property 
predicament etc. In the context of both the Nyaya- 
Vaiseshika system and Ayurveda, gunds or qualities 
inhere inseparably ie., are samavaya, in dravyas. 
According to the former system, dravya is the first 
of the six bhdva-padartas. The remaining bhava- 
padartas, such as guna, karma, samanya, visesha, and 
samavaya also pertain to dravya. Dravya has been 
defined by Charaka as “the substrate of guna or quality, 
karma or action and samavdyi karna or inherent cause, ”’ 
Aaa: BAD: HVT ayaa aq | 
AT, FeAH, (Charaka: Sutra 1; 51) 
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The category dravya comprises of nine substances 
of which prithvi, ap, tejas, vayu and manas are anus or 
atomic in structure, while adkasa, kala, dik and adtma are 
vibhu or continuum, We are here concerned with the 
first four of the dravyds which are atomic in structure 
or antis and with which all substances—organic and 
inorganic—are composed. These atoms do not in 
nature, occur in uncombined or pure state, in the same 
manner as atoms of hydrogen, oxygen, carbon, nitrogen, 
etc., do not occur in free or pure state. They occur 
as compounds. 


We understand substances only because of their 
qualities as these impress us by and through our senses, 
The qualities or gunds of compound substances 
reflect those of their molecules. The qualities of 
molecules are determined not only by those of the atoms 
that compose them but also the manner or mode in 
which they combine in substances. Their qualities 
are mutually determining. In other words, the qualities 
implicit in the elemental substances which are desig- 
nated as the kdrana or cause, become actualised in the 
karya or effect i.e., the substances which arise as the 
result of the combination and permutation of 
paramanis. ‘This is based on the principle, ‘The 
properties that exist in the causative factor are seen to 
mani fest in the resultant factor.” 

FI YT Gas: FAM TAzM | 
ARUN FA STHAMINIGA A TTT | 
(Sarvangasundara commentary on Ashtanga Hridaya) 

It will follow from this that gunds or qualities 
which characterise the kdrana dravyds or the atoms of 
elementary substances as belonging to particular generic 
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or samdnya! group represent the permanent, indestruc- 
table and unchangable substantive qualities of the anis 
or atoms thereof. These gunds or qualities are 


designated as mitya or substantive. They are stated to 
be eight in number, viz., 


i, Guru or heaviness, density, gravitation ; 
ui. Snigdha or viscosity ; 
ii. Hima or cold; 
iv. Mridu or soft ; 
v. Laghu or light, levity and the opposite of guru 
or gravity ; 
vi. Raksha or rough, uneven and the opposite of 
snigdha ; 
vii. Ushna or hot, the opposite of hima ; 
viii. Tikshna or keen, penetrating, sharp. 


These gundads become actualised and manifest 
themselves when the atoms of elementaty substances are 


in action i.e, when they perform karma, Obviously, 





1. Samanya or gentic qualities are “ those that are inherent in twoor 
more substances jointly.”’ These qualities are: samkhya or number, parimana 
or dimension (quantity), prithakiva or severality, samyoga or integration, 
vibhaga or disintegration, paratva or priority, aparatva or posteriority, 
dravatva (derived) or fluidity, gurutva or gravitation and vega or velocity. 


aeafacauara 24: aifafenea | 


yea AN aaragn a satfaan: | 
(Bhasha Paricheda, 89 - 91) 








As compared to samanya gunas, visesha gunas or special properties are 
defined as ‘‘ those which are inherent in one substance only at one time and 
not in two or more substances conjointly.”’ These are ‘‘ buddhi or intellect, 
sukha or pleasure, duhkkha or misery, iccha or desire, dwesha or aversion 
prayatna or effort, sparsa or touch, sneha or viscosity, dravatva or fluidity, 
adrishta or unseen destiny, bhavana or memory and sabda or sound.” 


2g faursaraifaca anrafhanatasnaars, | 
(Ibid 53) 
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therefore, guna is to be understood as karma when the 
elementary substances are active. 


Karma, according to the Nydaya Vaiseshika system 
signifies motions of substances—atomic, molecular and 
molar. It has been defined ‘as the unconditional cause 
of samyoga! and vibhaga? i.e, the change of place of a 
particle in both space and time. 


All actions, work, effort, endeavour, operation and 
in one word, all kriyds or vydpards are ultimately 
traced to the parispanda i.e., the whirling rotary motion 
lodged in the atoms of the matter-stuff, bhiutas 
organisms and mental organs, which are regarded by 
the Samkhyds as modes of prakriti, and which are 
subject to this kind of motion. 

aaa teearsea Ferrat sues sia asi Weare: | atkeafeeardtat 
4 afteaee siege Ta | 

(Vachaspathi, Karika 10) 


The Nydya Vaiseshika system holds that all forms 
of matter, except dkdasa which is vibhu (continuum) and 
which is marked by mshkriyaor non-activity, aresubject 
to incessant parispanda. ‘This applies to paramaniis of 
prithvi, ap, tejas and vayu as to the things of the mahath. 
The world at the bottom is an infinitude of continously 
whirling or vibratory particles of matter. 

A, and Be The term samyoga and vibhaga are usually translated as 
conjunction and disjunction. These terms, however mean more than what 
they actually convey. They imply integration and _ disintegration; 


composition and decomposition; association and dissociation; synthesis 
and analysis, and anabolism and catabolism. 


SATA ATT ALITA | 
(Prasastapada) 
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saa eaeeahHaqaafeqraina: | 1 
and 


qm: fenfaatieag taa eagean: qaedtia | 2 


These karmdas or motions are both sakshma and 
stula. The former, known as atindyiya (or beyond the 
threshold level of our sensibility), is the ultimate form of 
physical activity. Five kinds of karmds or motions have 
been visualized viz., utkshepana or rectilenear upward 
motion; (ii) apakashepana or rectilenear downward 
motion ; (iii) @kunchana or contraction; (iv) prasdrana or 
spreading or dilation ; and (v) gamanagamana or various 
motions in all directions viz., curvilnear motion,3 
rotatory motion or bhramana, vibratory motion or 
spandana.* In this view, the gunds such as sabda or 


sound, sparsa or tacticle sensibility (including the 
sensation of heat, cold, pain, and pressure), rapa or 


light, colour and form, rasa or taste and gandha or 
smell, arise on account of the motions of bodies and 
their samyoga with the five idriyds or exteroceptors. 
Even so, a large number of other gunds or properties of 
substances exhibited by compound substances manifest 
themselves on account of the samyoga or vigbhdaga, as 
the case may be, of the elementary particles in active 





1. Raghunatha. 
2. Udayana, Kusumanijali; stavaka v. 


3. qarfrrafeareseaaaTaRT, | 
(Prasastapada. ) 


4. saqqufeaed: aaaesiat BAN Taaeaidtat aadbardana 
we FAIA | —_ (Ibid) 


and THA sifafaata: WAtaaereas SANA lana fesse | 
(Sankara Misra) 
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motion. In the same manner the physico-chemical 
reactions or pakds of substances exhibiting different 
properties arise on account of the samyoga and vibhaga 
of molecules of dwanukds, tryanukds, chaturanukdas etc., 
in active motion or when they perform karma. All gunas 
exhibited by compound substances as well as_ thosé 
that arise during and as a result of pdkds or 
physico-chemical reactions! are all known as anitya or 
transient. 

The gunas exhibited by compound substances-both 
organic and inorganic (including dhadra or food and 
aushadha or medicinal substances)—as noted by the 
authorities of Ayurveda, are the following : 


i, Guru or gravitation ; 
ii. Laghu or levity ; 
iil. Manda ox dullness, opacity ; 
iv, tkshna or sharpness, keeness, penetrating; 
v. Hima or cold ; 
vi, Ushna or hot; 
vii- Snigdha or viscosity ; 
vill. &aksha or friction ; 
ix. Slakshna or smoothness; 
x. Khara or roughness ; 
xi. Sdndra or solidity ; 
xii. Drava or liquidity; 
xiii, Mridu or softness: 
xiv, Katina or hardness ; 
xv. Stira or static, fixed ; 


1. It is interesting to note that according to modern notions of chemical 
combinations, the orbital electrons are involved in chemical changes. An 








atom may shed or acquire the requisite number of orbital electrons to attain 
a stable configuration. It must be noted that electrons in the atoms are in 
ncessant motion in eleptical orbits, 
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xvi. Sara or fluidity ; 
xvii. Sakshma or subtle; 
xviii. Stila or gross; 
xix, Visada or clear, or transparent ; 
xx. Pucchila or pasty. 


qaqa wenarsgs fa: | 
a: aqeniaaa faafa: afar: | 


GENERAL CAUSES WHICH PREDISPOSE 
TO HEALTH AND DISEASE 


Asatmendriyartha samyoga and pragnaparadha : 
The world, perhaps owes to Vdagbhata as to Charaka 
and Susruta, the comprehensive as well as_ the 
profoundly scientific concept of health and disease as 
the ability or otherwise of the man to adapt himself 
to his environment, The ancient dchdaryd’s appear to 
have -fully recognised the fact that while man who is an 
epitome of the universe is constituted with the self same 
material which constitutes his environment, he is. still 
an individual apart from it—an observer |and a 
participant in its events, as well as a subject to whom 
the universe outside serves as an object. It appears to 
have also been recognised that while man is a creature 
of his environment, he also contributes consciously 
and unconsciously, his own quota to the making of it. 


The ancient description of the man as an epztome 
of the universe also implies that his body itself is the 
field of as many events as take place outside him in his 
external environment. In other words, man’s internal 
and external environments influence each other recipro- 


A Oa \ 


cally. A SRWOLo€ Pra 
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The two environments are mutually determining 
and they interact with one another. Not only does con- 
stant exchange of materials take place between the 
two, but constant adjustments also take place between 
them all the time.- It may well be to state here that 
while man’s environment stimulates the process of adap- 
tation in him and conditions his internal environment 
suitably, this process proceeds in the reverse direction 
also almost simultaneously- It is when his internal 
environment is properly conditioned and harmonised 
with the external i-e., when it strikes an equilibrium that 
man is stated to be in healthy state or ‘swasthdvastha.’ 
His inability or failure to adopt his internal 
environment with that of the external and strike an 
equilibrium results in an abnormal or pathological state 
of his health. i e., aswasthavastha. 


The external environment: The external environ- 
ment of man is constituted by kala, artha and karma, 
Kala or time, in the present context refers to rutu or 
seasons and artha to the objects of the senses. Ayurveda 
has resolved the environment which is constituted by 
material substances under five-fold bhautic  classi- 
ficatidh on the basis of the generic properties of the 
structure of their constituent paramdniis or atoms,! 
Whatever may be the nature of the chemical composition 
of substances which constitute our environment, all of 
them have to be resolved ultimately into specific 
quantas of energy, corresponding to the minimal 
threshold stimuli of each one of the. five special sences, 
firstly to enable us to cognise their existance: secondly 








1. For details of the doctrine of panchabhutas refer to pane 81-85 of 
the Fundamental Principles of Ayurveda, Part II, by the author. 
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to effect suitable responses in the body, and thirdly, to 
determine our bio-physical and bio-chemical reactions 
to the fivefold external stimuli with a view to harmonise 
our internal environment with the external. Karma 
is action and events within and outside the body. 


The internal environment of man—the psycho- 
samatic complex—is constituted by the three doshds or 
the ‘ function triad’, the sapta—dhatiis or the seven-fold 
basic tissues which form the substrate of the structure 
of the body; malas or waste-products which arise as 
result of the life process, and the psyche or mind as 
determined by the three gunds viz., satva, rajas and 
tamas, which represent both the structure and functions 
of the mind. | 


According to Vagbhata “The hyper, hypo and 
perverse correlations of kala i.e., seasons, artha i.e., 
objects of the senses, and karma i.e., actions, between 
them, are the general causes which engender 
abnormal states of health or roga.”’ 

Raa Ai ctaferfaaras: | 
aha pl et PARAL .-.. eee UTED FIL, || 

Says Charaka. ‘“‘The causes which engender 
disease states in man are the hyper, hypo and perverse 
correlations of kala, artha and karma.” . 

Syqmaasia—aatai HT: Heer aT: | 
(Charaka: Sutra 11; 37) 

Arogya or the physiological state, on the other 

hand, arises out of “the proper correlations of these 


three factors’ 
APA A FARA... APA FITZ || ( Vagbhata) 
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Stated in terms of modern physiology and in the 
words of Anton and Carlson, ‘All physiological 
mechanisms constitute defence against disease, for, they 
function to preserve constancy in the internal environ— 
ment, a balance between iactors which if opposed spell 
disease and death”? ‘They have quoted the famous 
physiologist Claud Bernard who says: ‘‘ All vital mecha- 
nisms, however varied may they be, have only one 
object, that of preserving constant the conditions of 
life.”! This, we may note, is best secured by a proper 
correlation of the external environment with the internal 
through the medium of the special senses or the 
ganendriyas with kala, artha and karma. 


As stated already, the term kdla, in the present 
context refers to seasons. Vagbhata classifies seasons as 
SIX, ViZ-, sisira, vasanta, grishma, varsha, sarat and 
hemanta,? each of the duration of two months, commenc- 
ing from magha masa, corresponding to February-March, 
Charaka, on the other hand, describes seasons as three 
viz, stta, ushna and varsha, corresponding to the 
winter, summer and rainy seasons. In a country like 
India which is a place of contrasts and diversity and 
where all the climates and seasons of the world are 
adequately represented, the description of seasons either 
as six or three will largely depend on the place of 
the praiCence ya pate Rehiseis sic Charaka, ee anes 





1. Anton & Carlson: ‘“‘The Machinery of the Body” Chicago University 
publication. | 
. SN SN 
2. mafia: maT TST: Ba: | 
faisa qaaa ateqt asigefear: |) 
(Ash. Hri; Sutra 3; 1) 
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appears to have lived and taught Ayurveda on the 
slopes of Himalayas in the extreme north and has 
described three seasons usual to that locality. Vagbhata, 
on the other hand, is stated to have resided at Malabar 
in the extreme south-west of the peninsula, and he has 
described the seasons of that place as six. Whatever 
may be the difference between these two authorities in 
the classification of the seasons, most parts of the 
Indian peninsula have three seasons as described by 
Charaka, viz., sita-kala or the cold season, ushna kala or 
the hot season and varsha kala or the rainy season, 
corresponding to hemanta, grishma and varsha rutis. 
amas: GaeHeast Aaa: GaAT:, SHS: | 
(Charaka, Sutra, Ch. II; 42 (i) ) 
‘“The year consists of the three periods viz, winter, 
summer and the rains, characterised respectively by cold 
heat and wetness.” 


The ati (hyper), hina (hypo) and mithya ( perverse) 
yogas (correlations) of kala or seasons : Says Charaka: 
“If a season is marked by an exaggeration of its own 
characteristic traits, then it is spoken of as the seasonal 
excess ; if itis marked by a deficiency of its normal 
traits, it is then spoken of as seasonal deficiency and 
if the season is marked by traits contrary to its true 
nature, then it is spoken of as perverse seasonal 
abnormality. Kala is again change. 

Aaa AMSA: HS: Herat, 
Zqeqoan: (IS:) ASAT, FAT 
reamaiasaned (Ars:) Bete: | 
HIS: Ja: WMA S=7a || 

(Charaka Sutra: 11, 42) 
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THE THREE KINDS OF CORRELATIONS OF THE INDRIYAS 
WITH THEIR ARTHAS 


The sense of vision: The main object i. e-, the artha 
or vishaya of the (sense) organ of vision is ripa or light. 
The atiyoga or hyper-correlation of this organ is 
brought about by gazing at excessively luminous objects, 
such as the sun, flashes of lightning and the like for 
long durations. ‘The ayoga or hypo-correlation of the 
eye is brought about by the total disuse of this organ. 
Its mithya-yoga or perverse correlation is secured by 
gazing at objects which are either very close or are far 
removed from the eyes, and the act of looking at 
aweinspiring or fearful, terrible, prodigious, hateful, 
monstrous and alarming sights. 


qafarnaat | eearaafia = zataafaain:, aagitsegraqnan:, 
afafenasiaagasediaeaaasa freraateeqcesta fren 
ant: | (Ibid) 


The sense of audition: The object i. e., the artha 
or vishaya of the (sense) organ of hearing is sabda or 
sound. The atiyoga or hypescorrelation of the organ 
of hearing is to listen to sounds which are harsh, 
joy-killing, afflicting, humiliating, terrifying etc. 

qauIstaataaIzerasetal Weeaafaaa staafaant: | aa- 
TNsATTAMT:, Assan MsRearaT FETT: | 

(Ibid) 


The sense of olfaction: The object i. e., the artha 
of or vishayd of the (sense) organ of smell is smell. 
Its ati-yoga or hyper-correlation is brought about 
by very sharp, keen, rank, and deliquescent odours or 
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smells ; its Aimayoga or hypo-correlation or disuse is 
engendered by not exercising the faculty of smell 
altogether, and its mithyayoga ox perverse correlation is 
brought about by the smelling of oaours as are putrid, 
hateful, unclean, poisonous, cadaverous etc. 


aqsatdanmnpareea wean saatn:; aaat- 
SHINAI: ; TidieMaeaartaaynaaea leat Tea: | 
(Ibid.) 


The sense of gustation: ‘The object ie., the artha or 
vishaya of the palate is taste or gustation. Its ativyoga 
or hyper-correlation is brought about by _ excessive 
indulgence of the palate; the /inayoga or hypo corre— 
lation of the palate is to abstain altogether from all 
tastes, and its mithyayoga or perverse correlation is 
brought about by transgressions of the rules pertaining 
to diet and its quantum. 


qa AAA Aaa, AAR TSA Aaa: ; ean wigs 
meRnatarasaaayiaead ; (Ibid) 


The organ of tactile sensation: ‘The object i-e., the 
artha or vishaya of the apparatus of tactile sensation is 
touch, contact or sparsa, Its atiyoga or hyper-correla- 
tion is exposure to extremes of temperature i.e., cold 
and heat; over-indulgence in baths and_friction- 
massages etc. Its hina-yoga or hypo-correlation is the 
abstinance altogether of all tactile stimuli. Its mithya- 
yoga or perverse correlation is to indulge alternatively 
in cold and hot-baths and applications without having 
regard to their proper indications. It is also perverse 
correlation of this indriya to permit the body to suffer 
contact with uneven surfaces, trauma, unclean things 
and invisible organisms (b/itas). 
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aarsfagtaat sera arareagiaearctat ay aay rants, 
masa: Baal ademdtal a searaTHaa aaa 
faqnenafardaadaaerner atta feu: || (Ibid) 

Charaka makes here an extremely interesting and 
significant observation of value in neuro-physiology, 
psychology and psychiatry. He says ‘‘ From among the 
senses, the tactile sense pervades all others and the 
mind is inherent in it, for, the field of the mind is 
co-extensive with that of the tactile sense.” 

dah Raters, Aa: aaa, <aeaeaaeaas- 
Wit a d:; (Ibid) 

“ Accordingly’? says Charaka, ‘“‘all sensory 
responses referable ultimately to the ubiquitous sense 
of touch, when it does not subserve the general ends of 
the organism, falls into the five-fold tripartite classifica- 
tion of non—-homologatory combination of the senses 
with their sense-objects. For, whatever subserves the 
purpose of the organism as a whole, is homologatory 
combination of the senses and their objects.” . 

RANT Fea IFITEA AY wafagta:, StsaMAITAI Iz 
fraftataaaret vara, aaa agar: | (Ibid) 

Karma: Karma is action and motion. In the 
present context, the term karma or action refers to the 
hyper, hyp@¥and perverse correlations of vak or 
vocal expression i.e., speech, mental activities, and the 
volitional functions of the body. ‘The over activity 
of anyone of these or all of them, or the total suppres- 
sion of their activities are to be understood as their 
ati or hinayogas respectively. 

: pHTSHM Ia: | aa TAs ; wash 
SOAP: ; (Ibid) 
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Body or soma: 'The perverse use or hyper-correla- 
tion of the body consists of wilful inhibition (or 
suppression) or excitation of the natural urges or forces; 
awkward stumbling ; the falling or the posturing of the 
limbs, and the abuse of the body, such as putting it to 
unnatural uses; the infliction of injury to the body; 
violent kneading of the limbs, and the forced holding 
of the breath and similar kinds of self-mortifications. 


AMAA ALATA ASATA AHA AA FIT TNIERASAT MTT - 
aqesate: A eaaNT,, (Ibid) 


. Vak or vocal expressions : The mithyayoga of vak 
or speech is indulgence in a language that is insinu- 
ating, untrue, untimely, quarrelsome, unpleasant, inco- 
herent, unhelpful, harsh etc, 

FAFA SAS AASIATARI STA AA aS AAT, (Ibid) 

Manas or mental perversions: Perversions or the 
misuse of the mind or psyche, comprise of the 
susceptibility to fear-complex, grief, anger, greed, 
infatuation, self-conceit, envy, deluded thinking and the 
rest- 

ayaa AeA TAeATAaT Fe AT: | (Ibid) 

Stated in brief, “all activities of speech, mind and 
body, while not covered by overuse and disuse is un- 
wholesome, though these may not have been specifically 
mentioned here, should be taken to mean the misuse or 
mithya yoga of the psyche.” 

agen aaaalaas FH asHaatieanleanages Aaa AMaI- 
aa faa || (Ibid) 

Thus, ‘the threefold activities i.e., of the vak, manas 
and sarira covered by the three headings viz., att, hina 
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and mithya-yogas, are to be considered as pragnaparddha 
or volitional transgressions. ”’ 


gta faiaaaned faframa FH sages Stet AAA || (Ibid) 


Thus, ‘these three non-homologatory or asadtmya 
contact of senses and their objects i.e., asathmendrt- 
yartha samyoga ; volitional transgressions or pragnapara- 
dha and change i.e., parindma or kala, each subdivided 
again into three, contribute the causes which either 
predispose or actually lead to abnormal states of health. 
The right or proper correlations of these, on the other 
hand, determine the physiological or normal states 
corresponding to arogya or swasthavastha.”’ 


saaaieeqaaam:, sas: wwnaaf  aarferfaratrrey 
easy faHUo ; MAMTA THfasaal Vata |) (Ibid) 


It will be seen from the foregoing, that between 
them, asdtmendriydrtha samyoga and pragnaparadha 
constute the two vitally important factors which 
predispose or actually lead to disease states. Recent 
developments in the field of medicine and allied subjects 
appear to lead to conclusions similar to those of the 
ancient Ayurvedic, as reflected in the expositions of 
acharya Charaka and Vagbhata discussed above. For 
instance, an important outcome of the various factors 
enumerated under the heading asdtmendriydrtha samyoga 
is the production of fatigue. ‘Fatigue, either of the 
body or mind” says Dr. John Drew, in his popular 
work on ‘ Man, Microbes and Malady’,! “slows down 
the vital functions and thereby lowers the general 


1. Dr. Jchn Drew, ‘Man, Micropr AND MAvaDy’ PrLican be oK 
1950 edition. . 


61 


resistence of the individual. The tired man cannot 
digest his food properly. The messages that are being 
continually flashed to his brain from all over the body 
meet with lethargic (or sleepy) response—the central 
telphone exchange is too drowsy to function properly 
for the time being. ‘The result is the partial loss of that 
vital co-ordination of the various functions of the 
different tissues that is essential for a state of good 
health. Deprived of proper control, the different 
organs and tissues begin to compete against each other 
instead of working together as a team, and the result is 
that any inherent weakness in the make up of the 
individual is aggravated.” 


No less important is pragnadparadhain which the 
rajas (passion) and tamas (ignorance) of the mind take 
a leading part in the causation of somatic disturbances. 
It is necessary to note here that the terms psychic and 
somatic in the context of living states and life process 
are conventional ones used for convenience of descrip- 
tion of the two vitally important and mutually determining 
aspects of the functions of higher organisms, though it 
may not be possible to draw a line between the two and 
state were the one ends and the other begins. Even 
assuming that these two aspects really have their own 
special sets of laws to govern them, still the inter- 
dependence of the two is so intimate, that to consider 
them as distinctly separate entities may prove to be an 
anachronism. This will become obvious from the 
fact that upheavals in the mind or the psyche may 
result in and can be understood by disturbances engen- 
dered in the soma and vice versa. 


62 


Pragnaparadha or conscious and wilful trans- 
gressions, especially those pertaining to the manas or the 
psyche (mind) and vak have far-reaching consequences 
on the soma, leading to the manifestation on the 
physical side of various and often inexplicable kinds of 
disturbances, described variously as psychoses, neuroses 
etc. This idea runs right through and forms the subs- 
trate of the Ayurvedic concepts of the pathogenises of 
diseases. 


Since the advent of Sigmund Freud in the nineties, 
a new branch of psychology which began with the 
psychology of the unconscious mind, investigated clini- 
cally cases of conditions included under the heading 
psychoses and neuroses, especially hysteria, and the latter 
field of normal psychology, especially the psychology of 
errors, forgetfulness, and humour. An entirely new 
approach to child psychology became the basis of the 
Freudian psycho-pathology and later on to psycho-somatic 
medicine. ‘he latter branch of knowledge is based on 
the idea that physical signs and symptoms of diseases 
may be co-determined by emotional factors. At least 
50% of cases in general practice are stated to belong 
to the field of psycho-somatic medicine. 


The role of the mind in the causation of physical 
diseases has been vividly portrayed by Dr. John Drew 
in his book referred to above. He notes: ‘‘ Worry isa 
state of mind that is difficult to define, because it differs 
in the individual , but its basic cause is fear, and fear is 
an emotion that has far-reaching effects upon the 
activities of the human body, accentuating some and 
depressing others. There are certain glands in the body 
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grouped together for convenience under the name of 
ductless glands that manufacture powerful and vital 
secretions. The thyroid, para-thyroid, pituitary, supra- 
renal and internal sex-glands secrete substances that 
not only regulate the growth and bodily activities of the 
individual, but also influence in some degree his 
behaviour and his reactions to environment. Activities 
of these glands are, in turn, affected by emotional states 
and while as yet we have no precise knowledge about 
the effect upon them of the emotion of fear, there is no 
doubt that they are affected and that the effect is 
probably “detrimental.” ‘‘ Emotion” observes Crile 
“causes a more rapid exhaustion than is caused by 
physical exertion or by trauma, except in extensive 
mangling of tissue or by any toxic stimulus except the 
perforation of viscera.” ! 


Recent developments in psycho-pathology have 
shown that “‘many cases of diseases—organic and 
functional—are directly caused by mental states. ‘The 
body became ill because the mind controlling it 
either secretly wants to make it ill or else because it is 
in such a state of agitation that it cannot prevent the 
body from sickening. Whatever its physical nature, 
resistance to disease is unquestionably correlated with 
the psychological condition of the patient.” 2 The 
detrimental effects ascribed by Dr. Drew to worry and 








1. Quoted by Vaidyaratna Capt. G. Srinivasamurti B.A. B.L., 
M. B. & C. M. in his Memorandum on ‘ “The Science and Art of Indian 
Medicine” contributed tothe report of the Chopra Committee on Indigenous 
Systems of Medicine (1949), Part II’ p. 354 f. 


2. Ibid. 
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fear, apply with equal force to anger, grief, greed, infatu- 
ation, self-conceit, envy, deluded thinking and the rest 
comprehended by dcharya Charaka’s description of the 
mithya-yoga of the activity of the manas. 


Modern medicine is now prepared to explain that 
with every fit of anger etc., there will be a corresponding 
unhealthy stimulation of the adrenal or other glands, 
which if frequently repeated, may lead to the exhaustion 
of the concerned glands so as to result, for example, in 
diabetes, dyspepsia, gastric and duodenal ulcers, 
neuresthenia, hysteria etc. It appears that modern 
medicine is also prepared to look for even ‘ epidemics’ of 
emotional disorders similar to ‘ epidemics’ of physical 
disorders, A leading American medical authority recently 
expressed the view that ‘‘ When stocks go down in 
New York, diabetes goes up.” ! 


According to dcharya Charaka, “efforts should, 
therefore, be made by the following means to preserve 
the normalcy of the sense-organs and the mind, to 
protect them from abnormality.” 


TRAIN THAT Tatas cafaacaafisatas ; 
(Ibid) 


They are: “The wholesome contact of the sense- 
organs with their objects, the proper performance of 
actions after intelligent and repeated scrutiny and the 
resort to the habitual use of agents that counteract the 


prevailing traits of the climate, season and one’s 
constitution. ” 


own 
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Tara Fe ae it ae 
gamed eaaergaadiaadat Ale | 
(Ibid) 


DiIsEAsE OR ROoGA AND HeEaLtTH oR AROGYA 


Health, according to a modern definition is ‘the 
normal state of living and functioning of the organism.” 
But then, the criterion of normalcy is hard to state in 
so far as it relates to man, It has, in fact, not so far been 
satisfactorily defined or described. The living organism 
is, in the nature of things, in a state of flux, change and 
transformation which makes a satisfactory description 
of its normalcy rather difficult, as the yard-stick of the 
standard of judgment is an unchanging permanence. 
Certain amount of abnormality is incidental to the pro- 
cess of flux, change and transformation. This position is 
further complicated by the inherited and acquired 
charateristics and tendencies developed by living creatures 
consequent on the stress and strain of environmental 
vicissitudes and the urge to survive, which have 
necessitated various modes of adaptations and adjust- 
ments, Hence it has come to pass that the diversity 
and heterogeneity of forms, characteristics, tenden- 
cies, resistance and susceptibility to disease  ete., 
distinguish individuals, families, societies and nations, 
as distinct and different from each other. 


In view of the above, a more comprehensive 
description of health has recently been sought to be 
given, according to which, ‘‘health is a positive state of 
well being in which the harmonious development of the 
physical and mental capacities of the individual lead to 
the enjoyment of rich and full life” (Indian Planning 
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Commission). This description has, it is obvious, not 
improved the situation. Modern definitions and 
descriptions of health still remain vague. ‘The need to 
derive a satisfactory dnfinition, rather than a laboured 
description of health, as can be applied to groups as to 
individuals has become very necessary. 


It is in this context that the Ayurvedic definition 
of drogya calls for a close examination, Charaka defines 
health as ‘‘a state in which the function-structure 
relationship is in a state of equilibrium. Disease is 
the imbalance of the function-structure relationship. 
The former state is characterised by a sense of ease and 
pleasure, and the later is always in the nature of pain.” 


faaiti agaIey ae gEfae=ae | 
qaaaaaa, frat sana = || 
(Charaka, Sutra 8; 4) 


According to Vagbhata the state of doshic (function 
triad) equilibruim represents the disease-free-state . 


Mi SRL A ZTTAFAAUTA | 


In the reverse direction, the imbalance or the dis- 
turbed equilibrium of the ¢tridoshds (function-triad) 
indicates pathological states. 


WL SVGAAFATS..... cere. 40d ] 


In view of the above, Ayurveda has offered a 
comprehensive description of health, which can be 
applied with equal force to groups as to individuals, in 
the following terms : 
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“He is known as the swastha in whom the threefold 
functions of the body viz., vata, pitta, and kapha are 
in a state of equlibrium; whose agni is in samdavasta 
and the dhdtiis or the basic and supporting tissues are in a 
proper state of integrity ;in whom the process of the 
elimination of the waste products of the body is regular 
and whose dima (spirit), sense-organs and mind are 
clear and bright.’’ 

aaa: aAlfaa anaaneatea: | 
caeqrareseqAal: seq zahadtad || (Susruta, Sutra 15, 41) 

In other words, a swastha or a healthy individual 
is a person in whom the function-structure relationship 
is in a state of equilibrium ; whose hunger, appetite and 
digestion are not impaired or are faulty ; in whom the 
elimination of the excrements of the body are regular ; 
whose soul and mind are clear and tranquil, and whose 
sense organs function efficiently. 


The application of this criteria of health is sure to 
differentiate the healthy from the unhealthy, the strong 
from the weak and the mentally sound from the 
unsound, Its value lies in the emphasis laid on the 
states of physical, mental and spiritual constituents of a 
healthy individual, which between them, serve as an 
index of his physical well being, fitness, resistance, and 
capacity to adapt himself to the ever-changing vicissitudes 
of his environment to the making of which, he in part 
makes a contribution. In the light of the modern descrip- 
tion of health as a “ positive state of well being in which 
the harmonious development of the physical and mental 
capacities of the individual lead to the enjoyment of 
rich and full life,” the ancient Ayurvedic description of 
the healthful state assumes considerable significance, 


68 


Two KINDS OF DISEASES 


Diseases have been classified under two general 
categories viz-, nija and dgantuja. Diseases classified 
under the mija group are stated to arise as a result of 
intrinsic disturbances in the soma, involving primarily the 
imbalance of the tridoshic equilibrium, such as metabolic 
and endocrinal disturbances, functional disorders, and so 
forth. Diseases classified under the dgantuja group are 
those which are primarily extrinsic in origin and which 
provoke secondary systemic reactions, resulting ultima- 
tely in the imbalance of the tridoshds. Injuries due to 
accidents and bacterial infections etc., are examples of 
agantuja diseases. ‘The latter type of diseases manifest 
themselves only after engendering the equilibrium of 
the tridoshas. 


fasta aa wr fear ear: | 


TWO MAIN SEATS OF DISEASES—KAYA OR THE 
SOMA AND MANAS OR THE PSYCHE: 


According to the difference in the location of their 
causative factors, diseases have been classified as kéya- 
rogds 1. €., diseases of somatic origin and mdnasika rogas 
1.e., diseases psychic origin, The causes of the former 
type of diseases are purely somatic and the latter psychic. 


aa Hana vaeragaate fear | 


‘THE DOSHAS OF THE MANAS OR PSYCHE 


If the tridoshds represent the generalisation of the 
functions of the body under three broad-based classifica 
tions viz., vdta, pitta and kapha, which are constituted by 
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various modes of the combination of panchabhiitas, the 
constitution of the psyche, in its structure and function, 
has been described in terms of trigunds viz., satva, rajas 
and tamas, These three gunds, represent the three modes 
of the Prakriti or Matter. Satva stands for the capacity of 
the Matter to reflect dima or intelligence, rajas for Energy; 
and tamas for Mass that offers resistance to rajas, The 
tridoshas on the somatic side, represent the condensation 
of these three qualities by which the Matter in its 
primordial state has been understood and described. 
The constitution of vdta is dkdsa and vayu, and its 
function is rdjasic i.e., activating or dynamic in nature ; 
pitta is constituted by tejas and its function is sdatvic, 
and kapha is constituted by ap and prithvi and its func- 
tion is tamasic. ‘The sapta-dhathis or the seven primary 
tissues of the body represent grosser compounds of 
panchabhitds, and their functions can be described both 
in terms of tridoshds as well as trigunds. Likewise, the 
manas or psyche, known also as the biddhi, is a very subtle 
from of Matter, the structure and function of which 
have been described in terms of trigunds, ‘There is, 
in these cases, an intimate and inseparable relationship 
between structure and function of a mutually determin- 
ing character. In the context of the manas or psyche, 
therefore, saiva represents the state of normalcy 1.e, 
equilibrium, rajas passion and tamas inertia. The 
preponderance of satva over the other two gunas is to be 
inferred from the normalcy of the mental state- On the 
contrary, the rajas and the tamas which are susceptible 
to vitiation or imbalance have been described as the 
two manastka doshas. 


Taal Waal Zt at arvazedt, 
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EXAMINATION OF THE ROGI (Patient) AND 
ROGA (Disease) 


A salient feature of Ayurveda is the modus operandi 
prescribed for the examination of disease-states 
in terms of: (a) the vogior patient and (b) roga or 
the disease he is suffering from. The aeteology, 
prodromata, and pathogenesis of diseases being in most 
cases atypical and characteristic, the constitutional 
peculiarities of the patient apparently go a long way in 
deciding the course they may follow and the way they 
may manifest. The examination of disease or patho- 
logical states with a view to diagnosis, should aim at the 
elucidation separately of factors relating to the patient 
and diseases which afHict him. 


Rogt pariksha: Facts relating to the patient are to 
be elucidated by darsana or inspection, sparsana or 
plapation and prasna or interrogation, 


aaeaged: aa a Of | 


The methods mentioned above are general. These 
are to be supplemented by : 


I. Ashtasthdanapariksha or the examination of the 
following eight factors : viz., 


(i) nadi or pulse ; (11) mitra or urine ; 
(111) mala or stools ; (iv) jzhva or tongue ; 
(v) netra or the eyes; (vi) sparsa or skin; 


(vii) sabda or voice (throat) and 
(viii) rupa (akriti) or the general condition or 
appearance of the patient ; and, 
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Il. Angapratyanga pariksha or the examination of 


shadangas or the six anatomical divisions of the body, 
viz., 


(i) the head and neck ; (ii) the trunk ; 

(iti) and {iv) the two upper extremities, 

(v) and (vi) the two lower extremities and 

(vii) pratyanga i-e., the eyes, heart and the 
visceral organs of the trunk etc. 

Roga pariksha: The examination of the disease 
has to be done with a view to elucidate facts relating 
to: 

a. Nidana or aeteology of the disease in its nine 
aspects Viz., 

(i) sanntkrishta nidana or proximate or exciting 

causes ; 

(ii) vtprakrishta nidana or remote or predisposing 

causes; 

(iii) vyabhichara nidana or subservient or weak 

causes ; 

(iv) pradanika nidana or predominant or patent 

causes ; 

(v) asdtmendriyartha samyoga or incompatible 
correlations of the special senses with their 
respective objects viz-, hyper, hypo and per- 
verse correlations ; 

(vi) pragnaparadha or faults arising out of the 
wrong use of vak or speech, manas or psyche 
and sarira or soma ; 

(vii) parinama or time factor viz-, seasons, climate 
etc ; 

(viii) Gnubandya or independent, and 

(ix) anubanda or dependent etc- 
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b. Purvariipa or prodromal symptoms ; 

c, Ripa or symptom-complex of the disease ; 

d. Upasaya or diagnosis by applied therapeutics, 
and 

e. Samprapti or pathology and morbid anatomy. 


UT MaIATSAM ITAA: | 
Two KINDS OF DESA (SOIL AND ENVIRONMENT) 


Desa or space (environment) can be classified as 
bhidesa or the soil i.e., the external environment, and 
dehadesa or the body-soil i.e., the internal environment, 


ufidendiza zemette fear | 


Bhimidesa i.e., the soil or external environment 
has been classified under three categories, viz., 
(a) jangala i.e.,‘dry or arid ; 
(b) anipa or wet, moist and marshy ; 
(c) sddharana or sama i.e., salubrious. 


MFS Tayaswagat q HRs | 
MAU AAAs fra weaned II 


Of the three kinds of soil and environment, jangala- 
desa is characterised as a place of sparse vegetation, 
having few or no hills or mountains, rivers and lakes 
etc-, in or near about, It is a place which can be aptly 
described as dry, arid, windy, waterless and sparsely 
vegetated. The incidence of diseases are few and far 
between in this environment. Such diseases as may occur 
in this environment are predominantly vataja in nature. 


QUISeAIRAM AAS: BETTE: | 
| (Ash, Hri ; Sai 3 ; 79) 
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Aniipadesa, on the other hand, is the reverse of 
jangaladesa i.e-, it can be characterised as a moist and 
water-logged place, densely vegitated, having large hills 
and mountains in it. It is considered to be responsible 
for the incidence of a large number of kaphaja type of 
diseases, 


areqat faqdat seeeceeesees ea | 
(Ibid) 


Sadharana or samadesa can be described as an 
environment possessing moderate vegetation, hills and 
mountains, sufficient rainfall and watersupply. ‘This 
kind of place can be characterised as a salubrious or 
congenial healthy environment in which, the doshas, 
dhatus and malds are generally maintained in a state 
of equilibrium. 


Dehadesa i.e., the body soil or internal environ- 
ment is constituted by the dhdtiis or the tissues 1.e., 
structure; doshas or functions; malas or waste products 
and the manas. ‘he latter is characterised by the 
trigunas viz., satva, rajas and tamas. In the words of 
Dr. Alexis Carrel, the internal environment is “‘inter- 
woven in the organic, humoural and mental factors 
which form an indivisible whole. ”’ 


Desa 


Sarira-desa Bhudesa 








mas | | | ea 
Dosha Dhatu Malas Manas Jangala Anupa_Sadharana 
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TIME FACTOR IN RELATION TO THE THERAPEUTIC 
EFFECTS OF MEDICAMENTS 


The production of optimum effects by the administra- 
tion of medicaments depends on the correct assessment 
of the time factor with reference to their application 
and stages and aspects of diseases. This ‘ time is 
classified under two heads viz., kshanddt or moment 
etc., ie., moment, kashta, kala, nadi, muhurtha, yama, 
ahas, ratri, paksha, masa, ayana, varsha, etc:! 


anfeeataqral A Het AITANTH | 


Two KINDS OF MEDICAMENTS—SODHANA AND 
SAMANAUSHADHAS 


Medicaments have been classified under two 
general heads viz., (a) sodhanaushadhas and (b) samanau- 
shadhas. 


gaa aaa afa anrertsd fear | 


MAIN LINES OF SAMANA AND SODHANA THERAPIES 
IN SOMATIC DISTURBANCES 


The main lines of sodhana or radical therapy of 
somatic disturbances caused by vata, pitta and kapha are 
the administration of vasti or medicated enemata (niriiha 
1-e., astapana or kashdyavasti and anuvasdana or sneha- 
vasti), vireka or purgation, and vamana or emitics 
respectively. ‘The samana or palliative therapeutics for 
these doshas consists mainly of the administration of 
thaila or medicated oils for vata, ghrita or ghee for 
pitta and madhu or honey for kapha. 


atari aot aa aealTay, II 
~ 5 Ae . 
aftatatat qa dat ds ad Ay | 
1, Refer to the Fundamental Principles of Ayurveda—Outli 
Nyaya Vaiseshika System of Natural Philosophy, Part I: pp. 39-40. 
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PsYCHOTHERAPY 


The main therapy for psychic or manasika rogas 
i.e, the upheavals of rajas and tamas, consist of the 
possession and or the inculcation of dfz or intelligence, 
dhairya or courage and atma-vignana or the knowledge of 
the ‘ Science of Self.’ 


dtaaatefaard AasTTed FT II 
Four Limss OF MEDICINE 


The successful practice of medicine needs four 
limbs to support it. ‘They are: 
i. ‘The bhishak or the physician ; 

ii. ‘The dravya or medicament ; 

iii. The upasthdta (paricharaka) or nurse, and 

iv. ‘The rogi or patient. 
far sega wat weaszTTH, | 
Pafeictaey FAPEE, oe eeeee eee | 


The four limbs mentioned above should each 
possess four qualifications ; viz., 


eon aee Gas AIT II 


i. The bhishak or physician should be an expert in 
his profession. He should have acquired his knowledge 
of the Science of Medicine under reputed authorities . 
He should himself possess practical knowledge of the 
Art of Medicine and be clean in mind and body. 


aaedatageaat e2aal graye | 


ii. The aushadha or medicament should have been 
prepared in many forms and by different processes. They 
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should possess many valuable properties. The constitu- 
ents (herbs) with which they are manufactured should 
have been grown in proper soil, fully matured and 
gathered in proper seasons, having regard to the princi- 
ples and rules prescribed for their collection, curing 
and storage, and prepared suitably as specifics for each 


disease, 
TeHeT TESTA arta Baga ay || 


11. Zhe upasthata (paricharaka) or nurse should 
be a person of sympathetic and kindly disposition, 
clean in mind and body, capable and resourceful in his 
(or her) profession, and endowed with intelligence and 
talent. 


aac: Daeet afeur ceca: | 


(iv) The rogi or the patient should be possessed 
of wealth, obedient to the physician, strong in memory 
and courageous. 

Stent Catt Fagan ae: acarat | 


PROGNOSIS OF DISEASES 


Ayurveda has classified the prognosis of diseases 
under two categories viz., (a) sddhya or curables and 
(b) asadhya or incurables. These two are again classified 
under two categories |each viz-, (i) susadhya or easily 
curables ; (i) krichra sadhya or those which are curable 
with difficulty, and (iii) y@pya or incurables in which 
the patients suffering from incurable diseases can still be 
made to live as long and as comfortably as possible 
with proper dieting, medications and other appropriate 
measures, and (iv) asddhya or fatal types. 
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Prognosis 





Sadhya | 
| 


ofa lor 
Susadya Krichra Sadhya Yapya Asadhya 





arasara gf afafzar, A a gafear | 
Fa: FPANATA, AA AAATHA: |) 

The sukhasadhya or easily curable diseases : Diseases 
occuring in a person who possesses a constitution which 
is capable of withstanding the rigour of therapeutic 
measures and the action of powerful drugs are easily 
curable, Likewise, diseases occuring in males and of 
them, the youths, are easily amenable to treatment as 
compared to those in females; diseases occuring in 
persons who are jitendriyds i,e., those who have achieved 
mastery over their senses are easily curable. Even so, 
diseases which do not occur in vital organs ; those which 
arise on account of light causes and exhibit mild 
prodromal symptoms, symptoms ete., and which are 
uncomplicated, are also easily curable. In the same 
manner, where the dhdtiis of the body, the desa or place 
of residence of the patient, the rutu or season of the 
incidence of the disease and the prakriti of the 
patient exhibit traits opposite of those of the disease, in 
such cases, the disease is casily curable. 

This concept has been illustrated as follows : 

(a) When diseases which arise on account of the 
disturbance of pitta dosha occur in a patient living in 
aniipa desa involve medas, majja and other dhatus 
then, due to the influence of kala and desa (both deha 
and bhridesas), such diseases are sukhasadhya or easily 


curable ; 
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(b) Cases in which raktadhatu, the virya o 
which is ushna, is provoked by kapha the virya of whic 
is sita, are easily curable, 

(c) The occurance of diseases which are essenti- 
ally kaphaja in nature in a person possessing pittaprkrit? 
are easily curable. 

In addition to the above, diseases which arise due 
to the disturbance of any one only ofthe three doshas 
and involves the channel of spread of the particular 
dosha, as also cases in which the planetary disposition 
is favourable and where all the four limbs of medicine 
are available, are also easily curable, Likewise, diseases 
treated in their early stages have good prognosis. 

aaa 22 ya: Gat fare: | 
SHAM SMAaAeT SATA: | 
IMA ACUIIH Ia: TaeaTe | 
Desay AAHATAM Aa: Ba: | 

Krichra sadhya or diseases which are curable with 
difficulty : Diseases which necessitate the employment 
of surgical measures and also those which exhibit a few 
of the several characteristics described for easily curable 
diseases, are curable with difficulty. 

WAeaIid: HS ASL AT adi ae: | 

Yapya or manageable though incurable diseases : 

Under this category are included cases of patients 
whose diseases lack traits which characterise those of 
the curables, but who still have a residue or span of life 
to live, and who can be made to live as long and as 
comfortably as possible with the help of appropriate 
dietic regimen and therapeutic measures, 

ATATIGN aq: qeapqvalfesay | 
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Asadhya or fatal types: Diseases which have 
become complicated in every way and taken a serious 
turn, and which are not amenable to any treatment, are 
of fatal prognosis. The occurance of autsukya or sudden 
anxiety, uneasiness, ardent desire and the like, moha or 
pronounced delusion of mind and restlessness, as well 
as the loss of the functions of the special senses, indicate 
fatal prognost. 


TATRA wy eheardtsacatara | 
Dearne ages CS SAAT: 


‘THE TYPE OF PATIENTS TO BE AVOIDED 


The following types of persons are not fit for 
treatment and are, therefore, to be avoided: 


One who has been discarded by and is enimical to 
physicians and kings (State) ; an enemy of the physician 
who treats him; the person who lacks the means and 
resources required for his treatment ; one who is fully 
preoccupied with and worried by too much of work and 
commitments ; the disobedient person ; one whose span 
of life is nearing an end; aturbulent person; one 
who is immersed in grief; a coward or one who lacks 
courage; the ungrateful person, and a person who has 
pretensions to knowledge of medical science. 


sqaerd fasryates ani fas fare 
Aaa eqanfaag TAA | 
ave gaat ute Han aaarfaag | 


re ee ee 


Section IT 


DRAVYADI VIGNANA 


The chapter entitled Dravyadi Vignana deals wit 
the knowledge! and science? of dravya or substance? or 
Matter. The term ‘addi’ cannotes the properties (quali- 
ties) of substances, such as rasa, guna, virya, vipadka 
and prabhava. 


In its widest sense, the term dravya is the first in 
the category of the Bhava padartds of the Nydya 
Vaiseshika system. In this sense, they (the dravyds) are 
the substratet of guna,> karma,® and karana’ ,sama- 
vaya) . 

AAlfaal: BAYT: BWV AAA | 


(Charaka, Sutra 1; 51) 


The category dravya comprehends nine  sub- 
stances of which prithvi, ap, tejas, vayu and manas, 











1, ‘‘ The accumulation of facts collected in books and in the minds of 
men constitute knowledge. A mass of facts, however reliable is not science’’. 
(inorganic & General Chemistry by Sherwood Taylor, Ed. 1930; p. 1] 


2. “It is only when facts are linked with ideas, theories and natural laws 
in such a way that they can be looked at as a whole and can take their place 
in the vast pattern of nature, that science is formed.” [Ibid, p. 2] 

3. “Substances consist of a single kind of material with properties 
(i. e., qualities) sufficiently constant and well marked to distinguish them 
from other kinds of material’”’. [Ibid p. 19] 

4. Charaka; 1; 51. 

5. ‘Gunaha’ means here the primary qualities of elementary 
substances. 

6. ‘‘ Karma’”’ is ‘ action’ 

7. ‘ Karana’ is ‘cause’ 

8, Samavayi’ is ‘ inseparable coinherence’. 
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have been described as elementary ' and atomic? (anu) 
in structure. Akdsa kdla, dik and dtma are stated to 
be all-pervasive and non-atomic i. e., vibhu or con- 
tinuum. 


- 


In this section, the theories of the Nydya Vaiseshika 
system have been extended to apply to various kinds of 
compound substances i.e., ahara and aushadha dravyas. 
A proper and intelligent grasp and appreciation of 
Dravyadi Vignana will largely depend upon a ground- 
ing in the anuvdda or atomic theory of the Nydya 
Vaiseshika system, as will become evident from the 
opening sidta of the chapter viz., 


oO 


zany waldtat ag, a fe aera: | 


i. e. dravya i.e., substance or the Matter, is of 
greater importance than its several secondary qualities, 
such as rasa, guna, virya vipaka and prabhava,3 for, 
the latter depend (or arise) exclusively out of the 
composition and properties of the former. 


1. ‘‘An element is a distinct species of matter which has not yet been 
shown to be composed of two or more different kinds of matter.’? [{[norganic 
Chemistry by Sherwood Taylor, Ed. 1939, p. 20] 


2. ‘* The atom is the smallest particle of any particular element which 
can take part in a chemical change”’ [Ibid. p. 47] 

‘4 paramanu, according to the Vaiseshika school of Natural Philosophy, 
is the ultimate unit of Matter. (p. 3! The outlines of the Nyaya Vaiseshika 
System of Natural Philosophy, by the author) 


3. By 'the term ‘secondary qualities’ is meant the qualities exhibited by 
compound substances which were not possessed by the constituent elements 
composing them. These qualities are stated to be transient, as they exist so 
long as the compound as such exists, and disappear when they are decom- 
posed or disintegrated, when their constituent elements become separated 
and are restored to their natural states of existence. ‘The example of water 

[Foot note coutinued in the page 82) 
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The significance of this s#tra will be seen from the 
next stitra which says : 


GAAMAA TG... wee Dee | 
i.e., ‘‘ because they (the substances) are composed of the 
five bhiitas.”’ 


The elementary substances (panchabhitds) with 
which every compound substance is constituted are the 
karana or the cause. They are not the effects or 
karya of any other antecedent cause or causes, 
whereas, rasa, guna, virya, vipaka and prabhava of subs- 
tances which arise out of the combination and permuta- 
tion of the five elementary substances in various modes 
and patterns, are really the effects or karyds. It is 
for this reason that the panchabhitas are known as 
karana dravyas.' The diversity of substances which 
arise out of the various modes of combination and 
permutation of these elementary substances are described 
as karya dravyas. 


From the point of view referred to above, the 
various properties (qualities) ascribed to compound 
substances, are stated to be held ina potential state in the 


will illustrate this concept adequately. The physical and chemical proper- 
ties characteristic of water are not shared by its two constituent elements 
viz, oxygen and hydrogen, The physical and chemical characteristics of water 
can, ina fundamental sense, be stated to be secondary and transient in 
nature, whereas, those of its constituent elements Og and H are primary and 
permanently associated with these elements. Similar is the case with the 
gunas, rasa, vipaka, virya and prabhava of compound substances, ‘ Primary 
qualities’ can be described as those which characterise elemental substances 
and which are not seperable from them. This concept can again be illustrated 
with the example of oxygen and hydrogen, Not unless these two elements 
are broken down or disintegrated can the primary qualities which characte- 
rise them be destroyed. 


1. This view is held by the Nyaya Vaiseshika system. 
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elementary substances that compose them. These 
properties become actualised in the effect or karya, which 
are described in terms of rasa, guna, virya, vipaka 
and prabhava. ‘This concept is based on the principle 
that ‘‘ the properties which exist in the causative factors 
are present in the resultant factors. ”’ 


Si a 
ALITNTTR: BAT TAA | 


Stated in terms of recent trends in New Physics, 
“the initial state of a system wholly determines its 
subsequent states.” ! 


According to this principle, each one of the five 
elementary substances is stated to possess some special 
or specific properties (qualities).2 The various com- 
pound substances that arise out of such combinations 
of the five elementary substances are stated to develop 
and manifest properties held potentially in the latter. 
In other words, ‘the effect is potential in the cause, ’ 
In principle, therefore, there is no difference between 
the cause or kdrana and effect or karya.“‘ Because of the 
identity of the effect and the cause, the term bdhiita is 
understood and spoken of as bhoutika”’, 


FARA ATARI, Yageza Ui faa=za | 
(Ayurveda Rasayana on Ashtanga Hridaya) 





1. The Fundamental Principles of Ayurveda-Part II, “‘ Outlines of the 
Samkhya Patanjala System,” by the author, p. 82. 


2. By ‘special properties’ is meant the primary qualities of elementary 


substances, viz., 
aay qaiaal aha: carat: TA: | 
TI: OAT: Pirescataecestsaneiercéesas | 
(Charaka ; Sutra: 1; 48) 
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How the multiplicity of substances in their infinite 
diversity, exhibiting varying and different physical 
properties (characteristics and qualities) arise out of the 
fivefold elementary substances, is the next point to be 
considered. 


The basis or support for the formation or composi- 
tion of substances —molecules! of substances —is prithvt. 


4), TU. veececececeeee SHIATARIA SAA | 


ie, “They (the dravyds) arise on the substrate of 
prithvi.’’ In this view, all the five bhitds are necessary 
for the formation, growth and development of compound 
substances. If substances are to be formed or composed, 
they need a basis or ground-substance (matrix) for their 
support i-e., a@dhara (a1 1%’, In the context of the atomic 
theory of the Nyaya Vaiseshika and Samkhya Yoga 
systems, prithvi takes the place of mass or nucleus, 
round which (or depending on which) the atoms of other 
bhutds align themselves to form different kinds of 
compound substances. 2 


Apa, in this scheme of the formation of compound 
substances becomes the cause for the other elements 
vizZ., agnt, pavana and nabhas to combine or cohere. 

aN aadTdTAzai aq: | 
STC CIRC LC” ioe 








1. ‘ Pitharas’ correspond to the modern idea of molecules. They are 
stated to be composed of more than one anu or atom, such as Dwayanukas 
> 

Trayanukas, Chaturanukas etc. 


2 Referto the diagramatic representation of the constitution of the 
‘Bhuta Paramanus’ the Fundamental Principles of Ayurv eda, Part II, 
‘* Outlines of the Samkhya Patanjala System ” by the author pp. 80-81.) 
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In other words, the bhita, dpa is the cause of or the 
yont or medium through which ‘the other elements 
cohere 1-€., samavdya, to form compound substances. 


Due tothe inevitable combination of the five bhitdas 
(in varying collocations), the substances thus formed, 
assume varying forms and exhibit different characteris- 
tics, according to the preponderance of the one or the 
other of the bhitds over others in the collocation, 


LEER AGENT HAI | 


It is for this reason that each dravya or substance 
is stated to possess and exhibit a multiplicity of rasas (or 
tastes). It is also for the same reason that a multiplicity 
of diseases due to the vitiation of the doshds are also 
seen to arise. 

aeaaARe Fey Yara | 
ARATE UMEAA | 

This concept has been explained as follows: 

‘‘By the use or the consumption of substances which 
are composed of the five bhutds in varying proportions 
and in different collocations, vata, pitta and kapha 
of the body which are built up by the same kind of 
substances (tend to) become vitiated, leading to the 
manifestation of different kinds of vikaras (or upsets 
and abnormalities.) ””! 








1. According to Charaka, ‘‘ the body is the product of food; diseases 
arise on account of [faults in] food; the distinction between happiness and 
sorrow result from the difference between the wholesome and unwholesome 
diet.” 

ead TFT WAT AMET: | 
feafeafazita fazia: aagvaat: || 
(Charaka; Sutra; 28; 45) 


[Foot note continued in the page 86} 
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RASA OR TASTE SENSIBILITY 


An important quality manifested by substances 
(compound substances) is that which makes a gustatory 
appeal i.e-, rasa. 

Of the several rasds inherent in dravyds (or sub- 
stances), the one which is cognized first (by impact with 
the tongue) is spoken of as the primary rasa of the’ 
dravya.! Rasds which are less apparent or cognizable, 
but which are sensed subsequently, are known as anu- 
rasas or secondary or subsidiary rasas.2 Anurasas are 
also known as uparasas. 

aml TI: Fai, WAH SA:, fafacea eaarsha Aeqq || 
(Ibid) 
‘It is the very elements whose wholesome combination gives rise to 


the well being of man. The unwholesome combination of the elements gives 
rise to various kinds of diseases.” 


aging fe wari aq asa 7A | 
ana fargarsttfafraraqatzag || (Ibid 25; 29) 


‘The body is the result of nutrition administered in fourfold manner 
viz. eaten, drunk, licked up and masticated. Likewise, the diseases which 
afflict the human body also arise as the result of food that is eaten, drunk, 
licked and masticated. It is the distinction between the use of wholesome 
and the unwholesome diet that is responsible for the distinction between 
health and disease.” 


vafye 8 = aAAadtadtearfeannag | aigatiadizartea- 
satay ett saat aaa | fearfedwatafagtaeaa gure 
safe aaa || (Charaka; Sutra 28; 5) 
1. came REA aA A TAT aeaeT wa | 
(Charaka; Sutra 26; 2) 


“The taste which becomes patent on the contact of a dry substance with 
the tongue is stated to be its taste.” 


2. faqaanraral arfea fe aay: || (Ibid) 


“‘What is otherwise apprehended is its latent or aftertaste.” [Ibid] 
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The nearest but not satisfactory equivalents of the 
terms rasa and anurasa (uparasa) are primary and 
secondary (or subsidiary) tastes, respectively. This 
translation of rasa as taste does not, however, reflect the 
full significance and implications of these terms. ‘The 
taste-perception and taste sensibility are complex bio- 
physical and psychological events. The following, among 
others, contribute to the rasa or taste perception or 
sensibility :— 


1, The nature and physico-chemical constitution 
of substances tasted ; 


2. The structure and functions of the chemo- 
receptors in the tongue and mouth ; 


3. ‘The areas inthecerebrum to which the sensory 
impulses are carried and where they are 
compoundea, oriented and projected back to 
the tongue ; 


4. The various reflexes mediated through the 
sympathetic and para-sympathetic pathways 
to the near and distant organs, such as the 
salivary, gastric and intestinal glands, liver, 
pancreas, endocrine glands and the rest, 
and, 


5. The mind. 


It is necessary at this stage to digress from the 
main subject and take into account the nature and 
function of the receptors concerned with the sense 
of taste. Inthe language of modern physiology, the 
following receptors are concerned with the sense of taste: 
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(i) The exteroceptors which are in the nature of 
chemo-receptors j.e., those stimulated by forces from 
outside the body, viz., the receptors of smell and taste, 
which are excited by suitable concentration of sub- 


stances in solution ; 


(ii) Proprioceptors stimulated by the activities 
which occur within the body itself; 


(iii) Interoceptors stimulated by substances or 
conditions within the digestive cavities.! 


In so far as taste-perception or taste-sensibility is 
concerned, the taste-receptors (chemo-receptors) are the 
so-called taste-buds. These are chiefly located in the 
mammals in the tongue, but occur scantily in other 
parts of the buccal cavity. It is estimated that there 
are about 9000 such taste-buds in the tongue and in 
each taste-bud, there are a number of elongated cells, 
each of which ends in minute hairlike process, known as 


gustatory—pores, 
PRIMARY QUALITIES OF TASTE 


From the point of view of modern physiology, four 
primary qualities or modalities of tastes have been 
recognized in man. ‘They are, sweet, sour, salty and 
bitter. Only four kinds of taste sensations and four 
only can be elicited in him, These are differently 
located, In other words, each of the primary sensations 
of taste is dependent upon the excitation of a special 
kind of receptor, as has been shown by the differences 





1. Sherrington’s clasaification, General Physiology" by Mitchel 
pp: 177-178 [Ed. 1939]. 
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in the areas of the tongue that are receptive to the 
different tastes. ‘The sweet taste is roused especially on 
the tip of the tongue, though present to some extent in 
other areas. The receptors for the bitter taste are 
numerous at the root of the tongue, though present to 
some extent in other areas. Sour and salty taste recep- 
tors tend to be concentrated along the sides of the 
tongue. 

The taste-buds occur for the most part in the walls 
of the papillae and testing each one by single drops of 
sapid solutions applied with the tip of a fine brush, the 
receptors of each papillae can be detected. By this 
process, some of them have been shown to have 
receptors for sweet or sour or salty or bitter tastes 
alone; others have for two of the so called primary 
tastes ; some for three different kinds and a few papillae 
respond to all the four. 

However, no histological evidence or any other 
information is available to show differences in the 
structure and composition of the four kinds of taste- 
receptors that are assumed to occur. 


INTER-RELATIONSHIP BETWEEN TASTE AND SMELL 


Taste as well as smell are not so complex as those 
of vision and hearing, They make us become aware of 
a much simpler world. They are much more localised 
or circumscribed. The stimuli affecting vision and 
hearing may be at a distance from the receptive sense 
organs. But in the case of taste and smell, the 
stimuli -must be at a close proximity or in actual 
contact with the related receptive sense organs. As 
between the sense of taste and the sense of smell, the 
latter can be considered asa distance instead of a contact 
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receptor, which is ina way true. But, the particles of 
the odourous substances which stimulate the olfactory 
cells must pass in respiration into the nostrils and be in 
actual contact with the sensitive surface before the smell- 
sensation is experienced. In other words, the radius of 
the action of the smell receptors is much more limited as 
compared to visual or auditory receptors. 

Taste and smell are very closely associated with 
each other than is generally known. But for the smell- 
sensibility, most of our daily food may prove to be 
almost quite tasteless, In other words, the many varieties 
of tastes commonly experienced by us are compounded in 
our consciousness i.e., mind, out of both taste and smell 
sensations. For example, some substances which appear 
to possess a characteristic taste, either prove to be taste- 
less or are very different in taste if held in the mouth 
while the nose is plugged. An example of this pheno- 
menon can be cited. It has been shown experimentally 
that onions and apples cannot be distinguished under 
the circumstances by taste alone, even though their 
differences in texture can be detected by the sense of 
touch upon the tongue, The sense of taste, as compared 
to that of smell, is less delicate. For example, in the 
case of alcohol which is both spaid and odorous, larger 
quantities are required to produce taste than to detect 


smell, 
MECHANISM 


It is considered that direct stimulation takes place 
in the gustatory pores resulting in the vibration of the 
hair-like protoplasmic processes which are converted 
into impulses in the taste-buds and passed on to the 
nerves, and thence to the brain. 
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THE TASTE NERVES 


The innervation of taste-buds are more complex 
than those of smell, even though according to the 
current view, there are only four main tastes. Three 
of the cranial nerves are concerned in this innervation 
viz-, the glossopharyngeal nerve (9th cranial), lingual 
branch of the trigeminal nerve (5th cranial) and the 
chorda tympani of the facial nerve (7th cranial). In 
addition, a few twigs of the vagus i.e., the 10th cranial 
nerve supplies the pharyngeal surface of the tongue. 
The 12th cranial or hypoglossal, is the motor nerve of 
the tongue. All these nerves are concerned in the 
transmission of taste messages to the brain and they 
inter-communicate through fine branches near their 
roots. 


The stimulation of taste-nerves by the taste-buds, to 
which a reference was made above, is stated to arise out 
of the vibrations set up by the molecules and ions in the 
solution of substances tasted, very much in the manner 
of the mechanism of olfaction, which has recently been 
shown to be an echo-resonance phenomenon—a new 
theory which relates the sense of smelling to that of 
light through waves comparable to those of light and 
radio, but carrying smells, which arethe essenceof this 
theory’. The taste-impulses are collected, differentiated 
and passed on through the related cranial nerves. 
Moncrieff observes: ,,Taste is primarily stimulated by 
a chemical reaction seems probable and that ionization 
plays a part is certain. It is equally certain that it is 





1. Beck and Miles, Science 106; 511, 1947, 
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not entirely chemical, or stereo-isomers could hardly 
have different tastes, as they do have in many cases. 
Possibly molecular vibration of Dyson’s correlation of 
the Raman effect with odour is the initial stimulus, but 
that it is followed by chemical action on absorption or 
chemical orientation on the tongue is most likely.’”? 


It is considered possible that the molecular and 
ionic vibrations of substances possessing different tastes 
set up frequencies and wave-lengths, specific to each 
taste-bud, may result in the stimulation of the gustatory 
hairs of the related taste-buds. 


Some tastes, for example the metallic taste, are 
stated to be complex and not simple. This taste is said 
to arise on account of a mixture of sweet and salt tastes. 


Certain areas of the tongue—the front and back— 
give raise to only one quality of sensation. It is, there- 
fore, considered possible that’ the same substance may 
give rise to different tastes in different regions of the 
tongue. For example, the sulphate of magnesium tastes 
bitter at the root of the tongue, but it may be experi- 
enced as sweet at the tip. 


QUANTITATIVE DETERMINATION 


The method of the determination of the threshold 
of the intensity of taste is very much like that of Vision, 
pressure or hearing. This varies widely for different 
individuals and also for the four gustatory qualities, 
Bitter, sweet, salt and sour, have each their own inten- 
sity threshold. 








1. Monocrieff, Chemical Senses, p. 171. 1951 Edition 


93 


The method of the determination of the threshold of 
tastes can be illustrated with reference to saltish taste. 
Weigh out 10 grammes of common salt and dissolve it 
in a litre of water. Every cubic centimetre of this 
solution will contain ‘01 gm of salt. Measure out 
10 c. c. of this solution and make it up to 100 c. c. Each 
cubic centimetre of this solution will contain .001 gm 
of salt. Following this method, salt solutions of varying 
strengths can be made up, as for example, concentrations 
of ‘001, -002, 003, °01, "03 etc., gm of salt per c.c. Deter- 
mine that solution with which the salt taste can first be 
detected, using a simple variation of the method of 
limits. By this way, we can determine the threshold 
with some degree of accuracy. If for example, it is 
found that the threshold of salt taste lies between -0001 
and -001lie., if the subject can detect no salt in the 
former solution and make it out inthe latter, because the 
correct value is between ‘0004 and -0005, we can make 
up solutions of strengths ‘0002, ‘0003, ‘0004 and proceed 
as before. 


TABLE SHOWING AVERAGE THRESHOLDS OF 
DIFFERENT TASTES ! 








Minimal concentration 


Substance ca . Part of tongue 
Receptor giving difference , 
P used Hate tested 
Salty (lavana) NaCl 0:04 molar Tip and sides 
Sweet (madhura) Sucrose 0.02 molar Tip 
Sour (amla) HCl 0.002 molar Sides 
Bitter (tikta) Quinine-HC1 0.00004 molar Root 





1. General Physiology by Mitchell (3rd edition p. 183.) 
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It will be seen from the foregoing, that the taste- 
perception is a complex of a number of events of which 
the atomic and molecular constitution of substances 
tasted are important. According to the Nyaya Vaiseshika 
school of natural philosophy too, pilis (or atoms), 
pitharas (or molecules) which compose substances; the 
paka in the mouth of the substances tasted or chemical 
reactions involving the breakdown and dissociation of 
substances under the influence of wvijatiya tejas; the 
parispanda (or vibrations) of pithards or molecules and 
piliis or atoms, are factors which are mainly concerned 
in the perception of specific kinds of tastes. 


-PANCHABHAUTIC CONSTITUTION OF RASAS 


Resuming the consideration of rasds from where we 
digressed, it is seen that according to Ayurveda, each one 
of the shadrasds is constituted by the combination of 
two of the five bhitds.' Says Vagbhata : 


anuaraenasasaararaiemiie: | 
FARA: RAITT: II 





1. Says Charaka: ‘‘ Of the six rasas, sweetness arises on account of the 
preponderance in the substance of elements ap and prithvi; acidity or sour- 
ness are due to prithvi and tejas ; saltishness is due to ap and agni; acridity 
is due to vayu and agni ; bitterness is due to vayu and akasa, and astringency 
is due to vayu and prithvi.”’ 

qs sont wat aaguiatrnyga w:, sfucatayfageaiera:, 
disease, aararyasaq Fen,  alzaaatfaferar- 
Fath:, Tagiadteataara Bua zfa | 

“In this manner ”’, continues Charaka, “due to the preponderence or 
otherwise of the five elemental substances, the six kinds of rasas or tastes 
arise in the same way as the diversity of colour and form of animal and 


vegetable substances occur.” 
[Foot note continued in page 95] 
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In other words, the correlation of the bhatds to 
rasas are as shown below: 

Prithvi cum ap=Madhura or sweetness ; 

Agni cum prithvi=Amla or sour ; 

Ap cum tejas=Lavana or saltish ; 

Akasa cum vayu= Tikta or bitterness; 

Tejas cum vayu=Katu or acridity; 

Prithvi cum vayu=Kashaya or astringency, 


GUNAS AND RasSAS 


The (primary physical) qualities, such as guru 
(gravitation) etcetra,’ are coinherent in the bhitas i-e., 
prithv1, ap, tejas, vayu and akasa on which the constitu- 
tion of rasds depend. In consequence, there is a corre- 
lation between rasds and gunds. It has, therefore, been 
stated that the former are intimately correlated to the 
latter. The (primary physical) qualities of the bhitdas 
(or the five fold elemental substances) such as guru and 
the rest are stated to be coinherent or samavayi in the 
bhitas themselves which are also the substrate of rasas. 
As the occurance of rasds depend on the nature and 
mode of the collocations of gunds (primary physical 
qualities of the bAuvtas) in (compound) substances, it has 


Taq wai wesast = yaiceafsereaaqaat | aarantata 
faRrars | 
Relying on this statement of Charaka, Prof. B. N. Seal observes in his 
*€ Positive Sciences of the Ancient Hindus” that: ‘“Colour phenomenon, 
according to Charaka school, is intimately connected with the formation of 
molecular qualities in chemical compounds—organic and inorganic—due to 
chemical combinations. Both colours and taste of molecules of chemical 
compounds arise out of the collocation in unequal proportion and unstable 
equailibrium of the various forces latent in the paramanus themselves.” 


1. The term ‘etcetra’ comprehends the remaining seven primary physical 
qualities of the elementary substances. 
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been stated that the gands are intimately related to 
rasas. In other words, the characteristic tastes of 
(compound) substances are correlated to the (primary 
physical) qualities of the bhitds which collocate in their 
formation. 


qaieat gon set ohare) carr II 
wy eqaferaed aeaaitaa: | 


In this connection, the allusion made by Charaka 
to the behaviour of substances possessing different rasas 
in terms of the motions of the former is worth noting. 
He says: ‘‘Of them, rasds whose constitution is 
essentially agni and vayu exhibit a tendency to upward 
movement on account of their natural lightness and the 
property of vayu to soar, and agni to shoot upwards.” 


TAPATRAHEA SATIS, Sasa TaTesS- 
Tara Te: | [Charaka ; Sutra 26; 41 (1)] 


“On the contrary, vasds which ‘are composed of 
ap and prithvi, the nature of the later being heaviness 
and the former fluidity, generally exhibit the tendency 
for downward movement,”’ 


aes ea ATS, Teer qecarfaraTaene ; 
[Ibid 41 (2)] 


“The rasds of mixed types tend to exhibit 
tendencies of both upward and downward movements,” 


AUR AAaa: TARAaaUIs: | [Ibid 41 ] 














BITTER 


DIAGRAM OF THE TONGUE SHOWING THE 
DISTRIBUTION OF THE AREAS OF THE 


& 
2 
Oo . 
G FOUR TASTES. 


A TASTE-BUD WITHIN THE STARTIFIED 


EPITHELIUM OF THE TONGUE. 
e 
g, gustatory cells ; s, sustentacular 


cells ; ep, epithelium, p, gustatory 
pore, h, hairlets. 





VARIOUS CELLS FROM TASTE-BUD OF RABBIT. 
Four gustatory cells from central part ; 
One sustentacular cell, and two gustatory cells, in connexion ; 
Three sustentacular cells. 
(After Schafer’s Essentialsof Histology) 
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KATU AND KASHAYA RASAS 


Before proceeding to discuss the physiological 
actions of rasds, it is necessary to consider the possible 
reasons for the inclusion of katu (acrid) and kashaya 
(astringency) among and the exclusion of kshadra from 
the shadrasds. The former two rasds have not been 
treated as tastes by modern physiology, largely 
because of the absence in the tongue of taste-buds which 
these two tastes can stimulate. Even so, the sensations 
they evoke, which we experience as acridity and astrin- 
gency, have been shown to be really the sensations of 
irritation due to the stimulation of the heat and pain 
receptors in the tongue in the former case, and the 
sensation created due to the shrinking or contraction 
of the mucosa of the entire tongue, palate and pharynx, 
in the case of the latter. Nonetheless, the inclusion of 
these two tastes among the shadrasdas by Ayurveda appears 
to be justified from the fact that: (i) within normal and 
bearable limits, substances tasting acrid and astringency 
evoke the flow of saliva in the mouth, and the gastric 
juice in the stomach, as weil as a pleasurable sensation 
of relish ; and (ii) as compared to the countries in the 
west where substances possessing acrid and astringent 
tastes are not usually included in or added to foods, the 
Indian diet, especially inthe south, will be considered 
insipid and unappetising in the absence of these two 
tastes—in particular, the acrid. Itisin the ordinary 
experience of south Indians that the very mention of 
kara chatni and pickles is sufficient to result in the 
watering of the month and the feeling of relish to eat. 
The absence of specific areas and taste-buds in the 
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tongue for these two tastes has obviously been com- 
pensated by the action of the higher cortical centers 
which are stimulated by the sight and thought of foods 
as are pleasantly acrid and astringent in taste. Ina 
word, these two tastes, are conditioned-reflexes in 
Indians, hence perhaps the reason why they have 
been added to the four main tastes, viz., sweet, acid, 
salty and bitter. 


As regards kshdra or alkaline taste, Punarvasu 
Atreya has been quoted by Charaka in his Samhita to 
have ruled out its inclusion among the shadrasas, on the 
following grounds: ‘Alkali is so named because it 
alkalises. It is not a taste but a substance derived from 
substances possessing various tastes. It possesses 
various tastes,! the more predominant of which are the 
pungent and the saltish. In addition, it has attributes 
which can be perceived by more than one sense, It is 
besides, a manufactured product.” 


TOUT AL, AG Ta, BY aang Ferner fas- 
qaaeaaantead soturaay | 
| [Charaka, Sutra 26; 9 (3)] 


THE PHYSIOLOGICAL ACTIONS OF RasAs 


Madhura or sweet taste: ‘“The sweet taste stimulates 
the secretion of a pasty fluid which besmears the mouth; 
it creates a pleasurable sensation (feeling) in the body ; 





1 “It has been suggested’? observes Moncrieff “that alkaline 
taste is a complex of other tastes and touch”. (Chemical Senses, 
Moncrieff, p. 149; 1951 Edn.) 
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imparts clearness to the senses (exteroceptors specially), 
and it is liked by ants and such other creatures.” 1 


ast fea ere at aaanafersfa | 
BARATAA al eta Fiaalsapaza: | 
WAL THATS STATE. «0 -sssreceseesyecane | 


Charaka describes the properties and actions of 
sweet taste as follows : 

‘‘Sweet taste being sdatmya or is attuned to the 
tissues of the body increases the rasadhdtu (the tissue 
fluid and lymph), rakta (blood), mamsa (muscle tissue), 
medas {adipose tissue), asti (bone tissue), majja 
(bone marrow), sukra (the reproductive elements)? 
and ojas ;3 it promotes longevity, cleanses the senses 
and keeps them clear, imparts vigour and promotes the 





1. Charaka notes ‘‘ sweet taste is recognised in the mouth 
by its effects viz., viscosity, satisfaction, pleasure and softness. 
Spreading all over the mouth, it produces a feeling as though the 
mouth is besmeared with sweetness”’ 


AeaMraSenieaareezd | 
qa ATA earaiferadia & II 
(Charaka, Sutra 26; 74) 
2. The ‘sukra dhatu’ of Ayurveda, not only represents the 
seminal fluid but also the intetnal secretion of the testes which 
determines and regulates the male sexual character. 


3. According to Ayurveda, ‘ ojas ’ is the final outcome of ahara- 
parinama or the metamorphosis of food into the tissue elements. 
It represents the essense of all tissues of the body and the vital energy 
which determines health, vigour, resistence to disease and longevity. 
Having hridaya (heart?] as its seat, it is stated to spread all over 
the body. Its physical,characteristics have been described as viscous, 


extremely cold in virya, pure (clear and transparent) and reddish- 


yellow in colour. 
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complexion ; alleviates pitta, toxic states and vata ; it 
allays thirst and burning sensation in the body. It has 
benificial influence on the health of the skin, hair, voice 
and promotes strength, cheerfulness, vitality and 
satisfaction, It renders the body roborant and firm, 
and acts as the healer of thoracic lesions. It enlivens the 
functions of the nose, mouth, throat, lips and the 
tongue, and allays the burning sensation felt inside the 
body. Jt relieves fainting. Itis liked very much by 
bees and ants, and is viscous, cool and heavy.” 


qa, wat vw: odereqeasfacniaddeanais-aahaaaa: 
age: sfefsaqaeal acana frdfsrneanequnaiengqaaea=7: 
Fa: Foe aq: ina saad den: esac: efinerqareaaaat 
agawsstienaed seqzslogna: wreadtieanatsaa: fara: 
atta TRA | (Charaka: Sutra 26; 1) 


Acharya Vdagbhata notes the following additional 
properties and actions of swadu rasa : 


‘“‘As madhara rasa is sdtmya' i.e-, attuned to 
the body ever since its birth, it is capable of imparting 
strength to or pro:.1oting the tone of the dhatis or tissues 
that support the body. It is invaluable to children as to 
the aged, in kshataka@sa? and to those suffering from 
kshaya3 It promotes the complexion, nourishes the 








1, ‘Satmya’ means agreeable to nature or natural constitution : 
wholesome; suitableness; wholesomeness; habit; used to and com- 
munity of (Samskrit-English Dictionary by Monier Williams). 

2. ‘Kshatakasa’ is a condition which is marked by paroxysms 
of cough attended with haemoptysis, and which involves injury to 
the lungs and pleura. 


3. The condition described as ‘kshaya,’ corresponds to tubercu- 
losis of modern times. 


101 


hair and sense-organs, and promotes the formation of 
ojas.'_ In addition, it is brihmana,? promotes the voice, 
longevity and is pittahara, vatahara and anti-toxic, It 
also promotes the secretion of milk in the suckling 
mother and stimulates the healing process. 


MT HaATMTsHe TMA Tas Faq | 
qeAS AAA MANA A || 

OUEA FEN: HAT: KAA MATHTTEs | 
aan stata: ara: frarfaefasrqe: i 


‘THE EFFECTS OF EXCESSIVE INDULGENCE IN SWADU RASA 


According to Ayurveda, the over . indulgence in 
swadurasa is stated to contribute to the accumulation 
of fat in the body leading on to obesity. It has also 
been stated that certain diseases due to kapha, as 
well as the impairment of agni (or digestive process), 
the condition known as sanydsa (corresponding to coma 
and convulsions), prameha (corresponding to glycosuria), 
ganda (corresponding to scrofulous glands in the neck), 
and arbuda (corresponding to malignant tumours), arise 
as a result of over-indulgence in madhurarasa.3 








1. ‘Ojas’ which has been described as a fluid, represents the 

quintessence and the sum-total of the energy of the tissues. 
(Refer to foot notes in p- 99) 

2. The term ‘brihmana’ means the fattening of the body due to 
the accumulation of adipose tissue. 

3. Acharya Charaka notes: ‘“Though madhura rasa possesses 
valuable properties, excessive indulgence in it results in the 
production of corpulance, softening of the tissues, lethargy, hyper- 
somnia, heaviness of the body, lack of desire to eat, the impairment 


of agni (or the digestive process), asthenia, hypertrophy of the 
(Continued in page 102) 
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The significance of many of the properties of sub- 
stances possessing sweet taste described in Ayurveda in 
terse and aphoristic style as axiomatic truths can, better 
be appreciated, by a reference to some of the contribu- 
tions of modern physiology. 


Substances which taste sweet or are _ sweetish, 
generally belong to the category of organic substances 
known as carbohydrates and a few to proteins, although 
some metallic compounds such as formate, acetate, pro- 
prionate and isovelerianate of lead as well as beryllium 
salts also give this taste. In the organic series, “the 
dihydric alcohols and sugars, typical of which are two 
glucoses 


CH, OH 
| 
H c———o H 
rissuancd IH Awys 
baer 
ina “ be OH 
H Hh 


% [c-glucose (cis) ] 





tissues in the mouth and throat, dysponea, cough, nasopharyngeal 
cattarh, intestinal stasis, fever preceded by chill, distension of the 
abdomen due to flatulance, the feeling of sweet taste in the mouth, 
vomiting, coma, loss of voice, scrofulous glands in the neck 
elephantiasis, laryngitis, excessive secretion of mucous, discharge 
from the bladder, exudation from the blood vessels and throat, 
eye diseases with excessive lachrimation and such other diseases 
as are caused by the vitiated kapha”. 


a ways4a wqrqqaqgs|a: sel veaneaniiead 
MHA Mss AeTAARSA aT hahS AHA azANAeaH tasa - 
UMA AI ATAL ST ALIN AT STIS TS AISI A Tee Ga fea aT - 
Saad BHT farRtratsaata | 
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“ne OH 


aa 
Men \,, 
: 


HO 


i eel & 


[@-glucose] 


which are generally sweet, both 74% of the sweetness 
of sucrose. Of the synthetics 


CO 
saccharin | | >. 
So 


dA 
and dulcinC,H,O —< >— NHCONH, 


are best known, Erithritan and polygalitol, which are 
1:4 and 1:5 anhydrides of erythritol and manitol 
respectively also posses sweet taste, although the former 
has a bitter taste in high concentration and the latter an 
astringent in high dilution.” ! 





The a-amino acids, as noted by Fischer are 
sweet, although leucine (CH,),CH. CH, CH(NH.,). 
COOH, which occur in animal fluids, in the pancreas, 
spleen and glands, are only faintly sweet. The 
a-amino acids all contain Cohn’s ‘dulcigen’ group 





1. ~ Carr, Beck and Krantz, J. Am. Chem. Soc., 58, 1924-5, 
1936, quoted by Moncrieff in his ‘Chemical Senses’ p. 307 (1951 Edn). 


amyto butyric acid, CH,. CH,CH. NH,. COOH 


° NH2 oO 
contains the glucophore CH <Q don and auxogluc, 


C.H,.and is sweet:......: Some of the sweet and sweet 
mixed taste substances listed by Cohn are: 


Sweet: Glycol, glycerine, glycine, sugar, phloro- 
glucinol, saccharin, dulcin. 


Sweetish: y»—Dimethy] tartarate. 


Tasteless and then sweet: Sodium napthionate. 

Sweet and bitter: | Glyceraldehyde, p-chlorosaccharin, 
d-valin. 

Sweetish and bitter: Guaiacol ester of isovalerinic acid. 

Sweetish and then bitter: Magnesium benzoate, 

butyramide. 
Sweet and then bitterish: Methyl glyceraldehyde. 
Sweetish and then bitterish: Ethyl butyrate.’ 


Carbohydrate, in the form of glucose is an indis- 
pensable component of blood, Its concentration in and 
about the cells in mammals is normally about 0. 1°Lof the 
weight. It is stored up in the form of oheemes in the 
liver and muscles. While proteins are the building 
materials of the body and fat represents essentially a fuel 
reserve, the Sateen al is in the main, readily available 
fuel substance. It also enters into the constitution of the 








1. Chemical Senses by Moncrieff, p. 308. (1951 Edn.) 
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protoplasm, especially the nucleus. The proper func- 
tioning of the body, including the various organs and 
special senses, is almost exclusively dependent on it. No 
particular disturbance of the cell activity may occur 
from asimple and uncomplicated increase in the concen- 
tration of the carbohydrate in the blood. But, if its level 
is appreciably reduced for any reason, a sharp increase 
in the irritability of certain nerve cells in the brain 
which are thrown into activity spontaneously i.e., by a 
multitude of very slight environmental changes ordi- 
narily too small to stimulate normal celis, spontaneous 
muscular twitchings occur, which may _ ultimately 
develop into convulsions and loss of consciousness, lead- 
ing ultimately to the death of the animal. 


It will be seen from the foregoing that sugar is as 
important to the cell environment as salt, with this 
difference that, salt-ions directly influence the irritabi- 
lity of the nerve fibers and muscle tissues so that, a living 
cell removed from the body of an anaesthetised animal 
becomes highly irritable and twitch spontaneously if the 
muscle is bathed in a solution containing improper salt 
balance. But, in a proper salt-environment, the same 
isolated muscle shows no abnormal behaviour even when 
there is a complete absence of glucose in it. ‘Che fact that 
low blood sugar level is responsible for an increase in 
the irritability and activity of certain nerve cells in the 
brain resulting in the involuntary twitchings and con- 
vulsions in an animal, can be seen from experimental 
findings that when the connecting nerves of the muscle 
are severed, the twitchings and convulsions are found 
to be abolished. In addition, the carbohydrate serves 
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as a protein sparer, in the sense that the former under 
conditions of starvation, effectively spares the utilisation 
of proteins for energy production, better than fats. 


The carbohydrate or at least some component of its 
molecule can be converted into fat. Starches and sweets 
are known generally to fatten animals. Hogs, for example, 
are mainly fed with starches which have been shown to 
be responsible for the addition of fat in their body. 
Possible chemical reactions which may be concerned in 
the inter-convertability of carbohydrates and fats have 
been suggested. Glycerol is known to be produced in 
small quantities during the fermentation of glucose by 
yeast and it is considered possible that a similar prod uc- 
tion can occur in the body, ‘The formation of fatty 
acids from pyruvic acid, which is an _ intermediary 
product of carbohydrate metabolism, has been suggested 
as a probability. It has also been suggested that the 
long carbon chain involving acetaldehyde may be 
concerned in the process, but definite evidence is wanting 
to establish that acetaldehyde can be formed from 
pyruvic acid by animal carboxylases. The details of 
synthesis is not yet fully understood, although it 
appears to be certain that fatty acids produced in the 
process combine with glycerol to form neutral fat, It 
has, however, been shown that the process of fat- 
production from carbohydrates requires the participa- 
tion of vitamins belonging to the B group—aneurin and 
riboflavin as well as pantothenic acid—in the process. 


In regard to proteins, some of the amino acids 
included under the categoty of the ‘ indispensables,’ such 
as d-tryptophane, phenylalanine, tyrosine, iso-valine, 
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leucine, iso-leucine, and among the ‘ dispensables,’ 
glycine, alanine, etc., are sweet. These are required by 
the cells of the body for the building up of their 
protoplasm. 


The foregoing facts of modern physiology generally 
enforces the conclusions of Vdgbhata relating to the 
physiological actions of (substances—especially articles of 
food possessing) madhura rasa described earlier. in pages 


99-101. 


‘THE EFECTS OF EXCESSIVE INDULGENCE IN 
SUBSTANCES TASTING SWEET 


The effects of excessive indulgence in substances 
tasting madhurarasa, as noted by the authors of 
Charaka Samhita and Ashtanga Hridaya, have to be libe- 
rally interpreted in respect of two important aspects, viz., 
(a) the consumption in excess of sugars, and (b) the 
impaired utilisation or the disposal of carbohydrates as 
a result of metabolic disturbances, For, the several 
effects noted by the two dcharyds include symptoms, 
some characteristic of digestive glycosuria and others, of 
hyperglycaemia. For example, the over-indulgence in 
carbohydrates or substances tasting madhura rasa, has 
been stated to result in the accumulation of fat in the 
body, leading to corpulance. 


“ rapqaqagsaala: Aes,” 


Again, the administration of substances, predomin- 
antly sweet in taste are stated to produce brihmana or 
the fattening of the body—agedt gem, Discussing the 
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food substances i.e, dhdra dravyds and actions or 
viharas which produce brihmana, V agbhata lays emphasis 
on the liberal use of foods which contain carbohydrates 
and the adoption of measures calculated to conserve, 


instead of expending energy. Says Vagbhata: 


‘‘ Brihmana is successfully achieved by the admini- 
stration of flesh, milk, sugar, and ghee; by the use of 
(nutrient) enemata containing substances which are 
predominantly sweet in taste and viscous in quality; the 
promotion of sleep, rest, and relaxation in bed; the lead- 
ing of an easy-going life ; the (habitual) use of oil baths ; 
by the promotion of a care-free, happy, cheerful and an 
optimistic frame of mind.” 


qiaeinaafngearsattara: 
ALAA AS AAAS IT: | 


Me further notes that, “one whose body has 
been wasted and has become emaciated, can be fattened 
like that of a hog by the administration of a diet pre- 
dominantly sweet in taste and oily in nature, and by 
indulgence in pleasurable past-times, ” 


> q 


Waa eaaaieia a azata | 
‘The prescription given by him for the promotion 
of brihmana in a wasted and emaciated person is even 
more significant, 


‘By the proper administration of foods, drinks and 
medicaments possessing the property of brihmana; by 
promoting a care and worry-free, cheerful and happy 
frame of mind; by the use of (health-promoting) 
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measures known as tarpana, and by ensuring adequate 
sleep, a person whose body is wasted and emaciated 
will soon become as fat as that of a hog.” 


PTAA ZW YI rainy = | 
AISA FA Ae zt Tafa || 
(Ibid 34) 


SYMPTOMS CHARACTERISTIC OF DIGESTIVE 
GLYCOSURIA AND HYPERGLYCAEMIA 


The reference made by Vdgbhata, as indeed by all 
other authorities of the ancient Ayurvedic classics, to 
the occurrence of prameha and sanyasa which have been 
stated to result on account of over-indulgence in 
substances tasting sweet, necessitates an examination of 
the implications of these two terms in the light of 
facts of modern science. The condition known as 
prameha is characterised by polyurea. The urine, in this 
condition is stated to be turbid, being mixed with many 
kinds of waste products of the body. 


AAA sa agi Taafazzaar | 


Twenty kinds of pramehds have been described in 
Nidana of which, ikshumeha and madhumeha are 
conditions whose descriptions resemble those of the 
alementary or digestive glycosuria, and others, hyper- 
glycaemia. It has, however, to be noted that the term 
madhumeha is generally applied to different kinds of 
polyureas included under the heading prameha, as 
according to the ancient medical authorities, (i) the 
neglect of the treatment of polyureas in their early stages 
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is stated to lead ultimately to madhumeha ; (ii) in all these 
conditions, the urine resembles honey in consistancy, 
and (iii) these conditions are stated to arise on account 
of an increase of sweetness in the body. 
Healtaa: a4 Aaa AACA | 
Hat aa sag oat Hfeaat Fete ti 
(Ash. Hri: Ni; 10; 20-21) 


The reference here to ‘ the increase of sweetness in 
the body’ ‘ayt a4 443’, is suggestive of alementary 
glycosuria in which sugar in excess of its normal con- 
centration in the blood i-e., 0.1 per cent and above the 
level of the renal threshold is excreted through the urine, 
which resembles honey in consistency and taste. The 
use of the term madhu 1,e., honey, instead of syrup or 
panaka, both in respect of taste and consistency, is of 
significance. It is now known that honey contains 
fructose, sucrose and glucose. Ikshumeha, described as 
a condition in which the “urine resembles cane-juice 
and is sweet in taste ”’ is an apt description of the urine 
of the alementary glycosuria. 


zal tafraray Aye WeyzHZa: || 
(Ibid 9) 


AMLA RASA OR SOUR TASTE 


Constitution : From the point of ‘view of the Pancha- 
bhita theory of Matter, substances tasting amla or sour are 
constituted predominantly with agni and prithvi. Accord- 
ing to modern chemistry, substances tasting sour are 
acids—both mineral and vegetable, i-e,, mineral and 
organic acids. Hydrochloric, nitric and sulphuric acids 
are examples of the former, and acetic, citric, malic and 
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fatty acids, are examples of the latter. All acids— 
organic Or inorganic—-ionise in aquous solution into an 
anion and cation, the latter invariably being the hydro- 
gen. ‘The greater the concentration of hydrogen-ion in 
a pure solution, the more pronounced is its sour taste. 
In other words, strong acids are highly ionised i.e., 
most of their molecules have dissociated into ions. Weak 
acids, such as those of vegetable origin, on the other 
hand, are not highly ionised and their solutions  there- 
fore, contain comparatively larger number of molecules 
from which ions have not dissociated. Sour taste, 
therefore, is generally proportional to the concentration 
of hydrogen ions, Stated in terms of Ayurveda, minerals 
as a rule are substances which contain dkaraja teas, 
which is one of the different forms of tejas described 
by the Nydya school. This system of natural philosophy 
posits two states of fejas viz., mitya or permanent and 
anitya or transient ‘The former is anu or corpuscular 
in form and the latter taranga or waves, which 
become evident when the former is in motion i.e. when 
it performs karma. 


Tejas has been stated to occur in nature in several 
forms viz., (i) Tejas sarira or the physical form of teas 
which occurs in the form of solar-energy; (ii) Indriya 
tejas or the fejas present in the sensory organs, an 
examples of which is the form of tejas present as a point 
in the black of the eye corresponding to the retinal 
pigment or visual purple i.e., @lochaka-pitta; (iil) 
Vishaya -tejas or the tejas which occurs in the objects of 
the senses, ‘This variety is of four kinds viz., 
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(a) Bhauma tejas or the tejas of the earth, which 
may be illustrated with the examples of fire and the 
phosphorescence of the glow-worm; 


(b) Divya tejas or the tejas of the sky: Examples 
of this variety of tejas are: the lightning, rays of the sun 
and of the other members of the stellar system. This 
variety includes the electro-magnetic phenomenon in 
the space. 


(c) Audarya teas or the tejas occurs in the gastro- 
intestinal secretions which are responsible for the 
digestion of foods and drinks. ‘This variety includes 
kayagni or dhatvagni also. 


(d) Akaraja tejas or the tejas present in metals and 
minerals dug from the mines or radio-active and electro- 
magnetic substances. 


The last variety of tejas is important to us in the 
consideration of the constitution of substances which 
taste amla or sour, Amlarasa or sour taste is experi- 
enced when the dgneya and dpya fractions of sub- 
stances, predominantly parthiva and agneya in constitu- 
tion, are dessociated (vibhdga) during their paka in the 
mouth. 


‘THE PROPERTIES OF AMLA RASA 


Amlarasa is carminative in action and viscous in 
quality. It stimulates and supports the heart , promotes 
digestion and relish for food. It imparts strength 
to the supporting tissues, restores health to the body, 
and helps in the cleavage of substances. It is ushna in 
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virya and cool to touch, laghu in guna, provokes kapha, 
pitta and rakta. It accelerates the action of the inhibited 
vayu. ss) 


aratsadieatera Zt: Waa: | 
smatat feet: Sina: seat wz: II 
Fla HHI Feaasalyas | 


In addition, amla rasa, stimulates (reflexly) an 
abundant secretion of saliva as though to cleanse the 
mouth, causes goose-skin, and chilly sensation in the 
teeth, as well as a shrinking sensation in the eye brows, 
and the contraction of the pupil. 


Sieaganhdda pes Ww: aead Fay | 
Zo Vasainaaataataa: II 


Excessive indulgence in amla rasa, on the other 
hand, produces incoordination of the parts and functions 
of the body, leads to the formation of the cataract of 
the eye, causes vertigo, itching sensation all over the 
body, palour, erysipelas, anasarca, blood-boils, thirst 
and pyrexia. 


asada: FAreszes fafet way | 
BS TIS ATA TIM HAMAS HALA, II 


LAVANA RASA OR SALTISH TASTE 


Substances possessing saltish taste are essentially 
apya and taijasa in constitution. ‘The characteristic salt 
taste is that of the common salt or sdmudra lavana i.e., 
sodium chloride. The chlorides of potassium, 
ammonium and calcium all taste similar to sodium 
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chloride. Hence the anion Cl and not the cation of 
Na+, K+ or C#+ is responsible for the characteristic 
taste, “Whether sodium chloride solution was distinct- 
ly saline in taste at 0.04 molar, a similar solution of 
sodium acetate was not saline. Hence the saline taste 
must be due to Clion and not to the Na*ions,”’! It 
should, however, not be forgotten that sodium chloride 
would be more completely dissociated than the sodium 
acetate and that the concentration of Na* inthe sodium 
chloride solution would be greater than in the sodium 
acetate solution. Moncrieff points out that ‘sodium 
bromide and sodium iodide are also salty. However, it 
is clear that the Cl’, Br , SO, or NO, ‘seems to be 
effective in producing saline taste, yet cation also has 
an effect. Otherwise, all chlorides would taste the 
same. Similarly the cation has a specific effect since all 
salts of sodium do not taste the same.’’ According to 
Gyda Turin “the taste of salts was a function of both 
anion and cation’? and that “‘ potassium salts were 
exceptional, as the salty taste was more pronounced than 
predicted by rule.’’? In view of the large volume of 
investigations pursued on this subject in modern times, 
the conclusion that ” “there is a general rule that low 
molecular weight salts are salty, while the high mole- 
cular weight salts are bitter,’”3 





1. Kahlenberg, Bull, Univ. Wisconsin, quoted by Moncrieff 
in his ‘ Chemical Senses’ p. 136, (Edn. 1951). 


2. Arch. Fisiol, 10, 175, 92 quoted by Moncrieff. 
3. The ‘Chemical Senes”” by Moncrieff (1951 Edn). 
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SALTS AND THEIR IMPORTANCE TO LIFE 


In the body fluids and cells are found dissolved 
a variety of salts of which the common salt or sodium 
chloride is the commonest. The other salts which play 
a vital role in the determination of the internal environ- 
ment of the body are those of calcium, potassium, and 
magnesium. ‘The concentration of these salts in the 
body fluid and cells of the body are nearly of the same 
order as those of the sea water. This fact has lent 
support to the theory that the origin of the first forms 
of life and the protoplasm was the sea, and the salts 
became an integral part of the protoplasm during the 
course of its evolution, According to this theory, with 
the evolution of the multi-cellular forms, the body fluids 
incorporated into the organism were simply the modified 
sea water taken from the immediate sea environment, 
Later, in the Cambrian period, when sea forms invaded 
the land, they carried with them in their body-fluids an 
environment very similar to the sea water. This view 
is borne by the fact that the composition of the body- 
fluids in land animals, including man, is only dilute sea 


water. 


The concentration of salts in the body fluids of 
mammals is about 0.9 per cent of the body weight ie., 
9 gms. in 100 gms, of liquid. They are relatively 
simple, chemically. Nonetheless, salts exert profound 
influence on the activity of the cells. For example, 
a dimunition of caleium-ion concentration in cells or 
body-fluids, results in increased irritability, ‘The cells, 
such as those of the skeletal muscles, begin to twitch 
spontaneously. Considerable lowering of the blood 
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calcium in mammals leads to convulsion and death. 
A proper balance of sodium, calcium and potassium-ions 
is indispensable for the normal action of the muscle 
cells. of the heart. ‘This can be illustrated by the fact, 
that in a pure solution of sodium chloride, frog’s heart 
soon stops beating in the state of relaxation. On the 
other. hand, the heart stops in a state of maintained 
contraction in a solution containing sodium and calcium, 
and not potassium. Too much of potassium stops the 
heart i in a state of relaxation. It is only when the ions 
of these three salts are present in proper concentration 
will the heatt continue to work normally. The depri- 
vation: ‘of ‘salts, especially the sodium chloride i.e., 
samira Idvana, results in muscular and mental weakness, 
vorhiting ‘and diarrhoea. Salts are responsible for the 
osiiotic €x¢hanges which are constantly going on in the 
human ‘body. ‘The importance of salts in the preservation 
of ° the’ fluid-balance of the body can hardly be 
exaggerated.” The process of osmosis, which is largely 
determined by salts, is a great conservator of energy, 
of respiratory i inter- change and metabolism, 


The facts stated above generally bear out the 
description.,;of; the properties, actions, uses and 
abuses ,{ of, substances which taste saltish as given by 
Cltaraka: and Vagbhata, Says Vagbhata: 


oN Oe ees 


SBavan@rasa brings about the shrinkage of the 
onplais ‘Afid tissues” of the body, produces dryness, 
relieves” constipation: and improves digestion. It pro- 
motes? viscosity,’ possésses diaphoretic action and is keen 
int quality: ( sharp: or‘penetrating). It i one the taste 
in'the tongue, causes lysis and separation.”’ 
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BA: HATHA Marsaseaqta shaHe. || 
wet: Sead WaagszATHT | 


Charaka observes : 


‘“‘TLavana rasa is stomachic, causes liquficatien 
(and exudation); possesses carminative action and 
induces defluxion, promotes; lysis and separation; it 
is keen ( penetrating), flowing, diffusive, laxative 
(cathartic), diobstruent; allays vdta and stiffness, and 
clears obstructions and accumulations. It over-powers all 
other tastes and causes salivation, promotes the liqui- 
fication of phlegm; cleanses the pathways, softens the 
organs of the body, and promotes relish for food, It is 
an important and necessary constituent of nutrition. In 
quality, it is neither very heavy nor quite viscous, and 
is ushna (in virya). 

Za wa: Waa: aed gqe=aaaeaadt deacieor: at 
RTT Tet: Tama: say 
BRA, HH Aveta, Hala fagraata, aaa, THA, 
VAI , SUA, AAA Te: fara Sr | 


EFFECTS OF EXCESSIVE INDULGENCE IN SALTISH TASTE 


Vagbhata describes the effects of over-indulgence 
in (substances possessing) saltish taste as follows : 


“Over indulgence in saltish taste leads to 
vatarakta (neuritis), alopecia, the greying of the hair, 
wrinkling of the skin, thirst, causes skin diseases 
(kushta),! toxic states, erysepelas (visarpa) and depletes 
the strength of the body.” 

















1. Skin diseases have been classified under two groups viz., kushta 
(corresponding to different forms of leprosy, and kshudra kushta which -cera- 
prises of different kinds of non-leprotic and obstinate skin diseases] 
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asfagnisatad aefd fed afer, | 
dzasarsiagla, TaAIATeH | 
Notes Charaka : 

“Though possessed of all these qualities (already 
mentioned above), if used in excess, saltish taste (i.e., 
substances possessing saltish taste) provokes pitta. 
It promotes the increase of blood; causes thirst, coma, 
heat, lysis, and dehydration of the muscle tissue. It 
exacerbates cutaneous affections (kushta including 
kshudra-kushta or obstinate skin lesions like excema, 
psoriasis, dermatitis, lupus, acne, scabies etc., augments 
toxic states; bursts oedematous swellings ; causes the 
shedding of the teeth; impairs manliness and the 
functions of the sense organs ; produces wrinkling of the 
skin, greying of the hair and baldness of the head.” 


a ways varaaaqgena: fd Fqala, wn qaala, 
avafa, q=eata, arate aaa, ponte aiaifa, smeafa arte, fat ag 
afa, alti eereafa, aale=qaafa, qeaqveta, eiaqogrente, 
qateaaisaniqeata, 

He adds: ‘In addition, excessive indulgence 
in it predisposes to haemorrhagic states, hyper-acidity 
(of the stomach), erysipelas, neuritis, scabies, alopecia 
and the rest ’’. 

sft a afearasciqadiaqaniaafaaecaqudifaaatag- 
aaqate | | 

TIKTA RASA OR BITTER TASTE 


Ttkta rasa or bitter taste is found in a variety of 
substances, As pointed out by Gosh, the quality of 
bitterness is widely distributed throughout the vegetable 
kingdom. “Bitterness is a property of the alkaloids 
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such as strychnine and quinine, and of many innocous 
substances such as quassia Mgt, Cat NH?, and 
perhaps, nearly all cations have bitter taste, and so have 
ether, most glucosides and some other substances.’’! 
To this may be added picric acid. As the molecular 
weight increases, there is a gradual change in the taste 
of salts from saline to bitter. For example, whereas 
sodium chloride is typically saltish, caseium chloride is 
bitter, The same is also true in the case of sweet 
substances, The sweetish taste of many organic 
substances gradually yield bitter taste with the increase 
in their molecular weights. Cohn has noted that the 
‘‘lower members of a homologous series will be sweet 
but higher members bitter, ’’2 


Magnesium and ammonium salts are usually bitter- 
this taste being attributed to Mg*tion. It is 
of interest to mote that magnesium is the next 
member in the group of which beryllium (sweet salts) 
is the first member, Calcium which comes next in 
order in this group, also gives bitter salts. 

Bitterness, as shown by Henry (Compt. rend., 121, 
213, 1895); is usually associated with the group 


A re NO - 


ee, 
= a 


1. Winton ‘and Bayliss ; ‘‘ Human Physiology ,’’ 1948 Edn. p. 539. 
2. Cited by Moncrieff in his ‘‘ Chemical Sense ”’ 1957 Edn. p. 147, 
3. Quoted by Mancrieff in his ‘‘ The Chemical Senses ” 1957 Edn. 


p. 147, 
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An example of the change from sweet to bitter on 
ascending homologous series are the betaines of amino- 
acids. Khun and Giral (Z- Physiol, Chem. 231, 208-9, 
1895) showed that while valerobetine and caprobetine 
had transient sweet tastes, the betine of amino-penta- 
decylic acid was bitter. The threshold value of bitter 
taste is 0.00005 per cent of quinine. 


According to Gosh, ‘‘ many drugs while possessing 
the bitter taste have other and more important actions 
which overshadow the bitter quality’’.! He instances 
the examples of nux vomica on the nervous system, and 
quinine as an anti-periodic. He, however, notes: ‘‘on 
the other hand, bitterness is the only quality of the 
drugs of this group and their therapeutic uses are linked 
with this property. Bitters, in this sense, form a class 
of the larger group of stomachics”.2 ‘‘ Bitter stoma- 
chics increase functional activity of the digestive 
organs. ’’9 


According to Ayurveda, bitter taste is stated to 
oceur in compounds which are constituted predomi- 
nantly by akasa and vdyu bhiitas. Vdagbhata describes 
the properties of this taste as follows : 


‘Even though tikia rasa is itself an unpleasant taste, 
it clears and cures distastes caused by various other 
factors. It possesses anthalmentic and _ bactericidal 
properties and is anti-toxic. It is valuable in the 


ieee 


7. R.N.Gosh: ‘Pharmacology, Meteria Medica and Therapeutics’’, 
1949 Edn, p. 349-50. 


2 Ibid. 


3. Dilling: ‘The Pharmacology and Therapeutics of the Materia 
Medica’, 1943 Edn. p. 171. 
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treatment of obstinate skin diseases, like kushta (includ- 
ing kshudra kushta), loss of consciousness (comatose 
states), pyrexias, salivation, inflammatory reactions, 
billiousness, and bile and phlegmatic disorders. It controls 
exudative reactions, reduces excessive accumulation of 
fat in the body, dries up vasa,! majja,? and excrements 
such as faeces, urine etc. Substances possessing tikta- 
rasa are laghu or light and dry in quality, they promote 
meda or intelligence and intellect, and are sita in wirya, 
In addition, tikatarasa clears the throat and promotes 
the voice, and cleanses the breast milk. ”’ 


fam: aay HIST II 
PIATRA FSAI HHA, HAT | 
FSAYATAAALT AANTATT: || 
SANA EAT GAs KAAS AMA: 





Says Charaka: 


“The bitter taste, though distasteful in itself, 
cures distastes caused by other causes; it is anti-toxic 
and parasiticidal. It cures fainting and coma, alleviates 
burning sensation in the body, itching sensation in the 
skin, dermatitis, and thirst. It tones up the skin and 
muscles, and possesses anti-pyretic action. It is stoma- 
chic, carminative and a cleanser of breast milk, depletive, 
desciccant of exudates, fat, vasa,! majja,? lasika,> piya (or 
pus), sweat, urine, faeces, bile and phlegm. In quality, 
it is dry and light. In wirya it is sita.”’ 








1. ‘Vasa,’ isan oily or fatty exudate, 


2. ‘Majja,’ is bone marrow, especially the red. In the present context 


it is the yellow bone-marrow. 


3. ‘Lasika’ is serum, 
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fam we: aantfaacatara fa: Pefeat q=slerenges- 
PITTA: fadeon sat aga: Waa: aged saa: 
Foes Sa HITT aS ANIMA Sa: tat Bz | 


Vagbhata notes that over indulgence in substances 
possessing tzktarasa or bitter taste leads (or predisposes) 
to the wasting of tissues; and vdtic or nervous disturb- 

nces. 


saaaareeareta fran a 


Charaka notes the following as the outcome of 
an excessive use of substances possessing ttktarasa 
or bitter taste : 


“Though possessed of valuable properties 
(mentioned already), excessive use of substances 
possessing tzktarasa or bitter taste, leads to the drying 
up of the rasa or tissue-fluids, rudira or blood tissue, 
mamsa or muscle tissue, medas or adipose tissue, asti or 
bone tissue, majja or marrow (yellow and red) and sukra 
or the reproductive elements, on account of its riuksha 
or rough, khara or dry and wisada or transparent quli- 
ties. It renders the srotas or channels (conduits or 
pathways of the flow of vata or nerve-impulses, arterial 
and venous blood and lymph), khara or roughness, and 
predisposes to asthenia and wasting; causes the loss of 
cheerfulness of the mind, delusion, fainting, dryness of 
the mouth and different kinds of vdta disturbances. ” 


aA as WaTAAWIAsIATA Temacaqeequala wafaaia- 


Tiassa, Aaa avaqaneafa, asad, eelafa, 
UAT, Alea, Baas, acagIasafa, sia aaa ; 
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The effects of the proper use and abuse of sub- 
stances possessing bitter taste, as recorded in Ayurveda 
can be better appreciated by taking into consideration 
the observations of Dr. Gosh regarding vegetable bitters, 
already referred to in pages 118-120. Apart from the 
important actions and effects which vegetable bitters 
possess, the fact that ‘‘ Bitterness is the only quality of 
the drugs of this group and their therapeutic uses are 
linked up with it,” is significant. The examples of 
nux-vomica and quinine will suffice to illustrate the two 
kinds of effects. Both these substances, used in small 
and proper doses are excellent stomachics and tonics. 
They relieve constipation and are cardiac and respira- 
tory stimulants, Likewise, they are also mild stimulants 
of higher cerebral centres. Both of them exert powerful 
influence on the nervous system. They augment the 
capacity for muscular work and delay the onset of 
fatigue. ‘They also exert a beneficial influence on the 
metabolism. On thecontrary, it is well known that an 
excessive indulgence in these substances, is fraught with 
serious and disastrous consequences of the type 
visualised by Charaka and Vagbhata 


KATURASA OR ACRID (PUNGENT) TASTE | 

Substances possessing katurasa or acrid i.e., pungent 
taste are, according to Ayurveda, composed of com- 
pounds which are predominantly tejas and vayu in 
constitution. 

According to Vagbhata, substances tasting atu 1.e., 
acrid, are valuable in the treatment of diseases of the 
throat, udarda or dermatitis, kushta (including kshudra 
kushta i.e., leprosy and other forms of non-leprotic but 
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obstinate skin diseases), alasaka or gastric stasis and 
distention due to the decomposition of food, sopha 
or dropsy and general anasarca, It destroys vrands or 
ulcers and dries up oily, fatty and such other exudates. 
Substances possessing this taste are carminatives and 
stomachics, and they impart relish for food, ‘They help 
in the radical removal-of toxic substances from the 
body. ‘They are also capable of dehydrating food sub- 
stances. In addition, they cause the separation of 
matter obstructing the svotas and dilate the latter. 
They are capable of clearing disturbances of phlegmatic 
origin. 

FAUNA PIUCADAN GA | 

AMAA SA: TIEHAFSATITIIN: || 

alta: WaT Seq: TTA SAT TTT: | 

gata ara aaa fraofa aarce: || 


Charaka notes the following as the properties and 
effects of katurasa i.e., acrid or pungent taste: 


‘“* Katurasa cleanses the mouth, stimulates the 
gastric fire (secretions) ; desiccates food, causes the nose 
to run and eyes to water; increases the acuity of the 
sensory organs; relieves intestinal tropor and dropsy; 
cures obesity, dermatitis, putrefactive decompositions, 
unctuousness, (excessive) sweating, and softening (of the 
tissues); helps in the elimination of waste-products of 
the body ; imparts relish for food ; relieves pruritis and 
cheeks the formation of excessive granulations. It 
possesses anthelmentic action; breaks up the muscle 
tissue; clears the accumlation Ef blood and obstructions; 
Wilwtes the passages and allays kapha. It is light, hot 
and dry.” 
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Teal Ta ata Trazfa, st Aaafa, ath aoa arora ta, 
agra, eplatditnin, seamararaicelfqeredtzaz- 
wecnwaiera, aad, wefan, amass, fetta 
fafa, aid fafeata, atiraagd fuata, asifigate, aria 
Pania, ea gyal, eqenit cars | 


EFFECTS OF EXCESSIVE INDULGENCE IN KATU RASA 
OR ACRID (PUNGENT TASTE ) 


Says Vagbhata: “Over-indulgence in substances tast- 
ing katu i.e.,acrid or pungent leads to excessive thirst, 
the inhibition of the production of the reproductive 
elements; causes asthenia, coma, constriction of the 
organs of the body, and pain in the back and waist, ”’ 


Hed staat Int gaaeaa7 | 
TOWNEAA FI Hlezarfag azar || 


Says Charaka: “Though possessed of valuable 
qualities, if over indulged, katurasa impairs manliness on 
account of the action of (the products of) its wipdka. 
Both due to its rasa and virya, it produces delusion of 
the mind, causes weariness, asthenia, wasting of the 
body, fainting fits, bending or hunching of the body, 
suffocation, exhaustion, vertigo and burning sensation 
in the throat. It also causes great heat in the body, 
diminishes strength and produces thirst’’, 


a casas warqaqiqeaad fares  deaayeta, 
wader, rata, aeata, alata, q=sala, ania anata, 
grata, ws oeeeia, atiasaiaaaia, aé facia, aot saafa ; 


From facts made available by modern science 
relating to the properties of substances, such as the 
pungent spices, viz., nutmeg, cinnamom, ginger, cassia 
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pepper, papirka etc., which possess acrid or pungent 
taste, it is seen that they act by irritation, and cause 
mucous flow, sneezing and lachrimation. These 
reactions are, it is held, calculated to remove the 
irritating substances. The appreciation of such sub- 
stances is made possible by their tastes. Pepper for 
example, is recognized on account of (i) its pleasant 
sweetish taste and (ii) its irritant action on the common 
chemical sense receptors in the mouth in special and all 
over the body in general. The same also the case with 
ginger, It is recognised on account of its hot and 
spicy taste, which is somewhat milder than pepper. It 
produces burning and irritant action like pepper and is 
acrid or pungent intaste. These are but few examples 
of substances which possess acrid or pungent taste. 
There are, however, many other substances which are 
distressingly pungent. These substances cause painful 
burns on the skin in high concentrations, e,g., 20 per 
cent aquous solution, as also in the eyes leading to 
temporary blindness. 


As already pointed out in pages 97-98, the sensation 
this taste evokes, which is experienced as _acridity, 
has been shown to be really the sensation of irritation 
due to the stimulation of the pain and heat receptors in 
the tougue. None the less, the inclusion of this taste 
among the shadrasas by Ayurveda appears to be justified 
from the fact, that within normal and bearable limits, 
substances tasting acrid evoke (reflexly) the flow of 
saliva in the mouth, and the gastric juice in the 


stomach, as well as create a pleasurable sensation of 
relish. 
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As compared to countries in the west where sub- 
stances possessing acrid taste are not usually included 
in or added to foods, the Indian diet, especially in the 
south, will be considered insipid and unappetising in 
the absence of this taste. It is in the ordinary experi- 
ence of south Indians, that the very mention of ‘kara 
chatni and pickles is sufficient to cause the watering of 
the mouth and the feeling of arelish for food. The 
absence of specific areas and taste-buds in the tongue 
for this taste is obviously compensated by the action of 
higher cortical centres which are stimulated by the sight 
and thought of foods which are pleasantly acrid in 
taste. Stated in brief, the use of this taste is a condi- 
tioned reflex in Indians, hence perhaps isthe reason why 
they have been added to the four main tastes, viz., sweet, 
acid, salty and bitter. 


KASHAYARASA OR ASTRINGENT TASTE 


Substances possessing kashdyarasa or astringent 
taste are composed of compounds which are essentially 
prithvi andvayu in constitution, ‘These substances, 
according to Vagbhata, allay disturbances engendered 
by pitta and kapha. Such substances are, as a rule 
guru and ruksha in guna (the quality of being heavy), 
sitain virya and are capable of purifying the blood, 
produce constriction of organs and heal ulcers, Kashdaya- 
rasa possesses the property of drying up of the tissue- 
exudate known as kleda and adipose tissue. It retains 
amadosha (auto-intoxication) and increases the same, 
and promotes retention i.e., grahi- In addition, it can 
produce excessive tanning of the skin. 
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aoa: fidager qecafasra: | 
dist WaT: ala: eecHeraaira: || 
saat afeeatstaaraaaea: | 


Observes Charaka : ‘‘ The kashdyarasa or astringent 
taste is sedative and astringent in action, promotes 


retention and union (especially the union of injured 
parts and fractured bones). It possesses compressive 


action, heals injuries, dries up moisture, is styptic and 
allays disturbances engendered by kapha, rakta and pitta, 
It dries up tissue exudates, is dry in quality, sita in 
virya and it is not light in quality ”. 


STA Tas MAA: aM erase: deat Tan: waa: sara: 
PUA: SANA Sa: Aidt sezes | 


“Excessive use of substances possessing astringent 
taste produces distention of the abdomen, provokes the 
disturbance of vata, causes praecardial pain, thirst, 
asthenia, impotency, obstrurtion or obliteration of the 


channels of circulation of biological fluids and the 
retention of faeces.” 


atta attfea: aisfafastareaqeEs: || 
ATAHILAT STAT AAT ASAT | 


Says Charaka: “ Although possessed of valuable 
qualities, the exclusive use or use in excess of substances 
possessing kashdya or astringent taste produces dryness 
of the mouth; affects the heart ; causes distention of the 
stomach ; impedes speech ; constricts the body channels; 
produces cyanosis; and impairs manliness It is slowly 
digested, if retained in the body and causes the reten- 
tion of flatus, urine, faeces and sperm. It produces 
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wasting, weariness and stiffness of the body, and 
thirst. Due to its rough, transparent and dry qualities, it 
provokes various kinds of vdta disturbances, such as 
haemaplegia, spasms, convulsions and facial paralysis.” 


q WAS Gaya: sre aaa, eet dieafa, 
Seals, aa faaila, atatearaarfa saraaniqeata, qeaqretea, 
Ary sai n=esiq, jaqaytitaeraaata, Faia, aaa, earata 
aUvaIeeaald WaT sazaasfearadia Tada Isaata |I 


The properties ascribed by Ayurveda to kahdyarasa 
or astringency are in general, supported by facts 
of modern pharmacology and therapeutics, according to 
which: “ Astringents from a special group of drugs 
whose action 1s characterised by contraction or shrinkage 
of the tissues and diminished exudation or secretion 
(italics mine), Inthe intestine, their effects are anta- 
gonistic to purgatives. They include astringent metals, 
acid sulphuric dilute, and vegetable astringents. Opium 
and chalk act as intestinal astringents by diminishing 
the secretion and peristalsis. 


‘<The vegetable astringents owe their property to 
the presence of tanin. They precipitate proteins and 
form a blue or black compound with iron preparations. 
They are milder in their effects than the astringent 
metals, and being practically harmless, they are specifi- 
cally used in diseases of the alimentary canal. All 
astringents are local haemostatics (italics mine) 1.e., they 
check bleeding by precipitating a hard coagulum which 
plugs the vessels. Since astringents are precipitated by 
proteins, they are not much abosrbed (italics mine), nor 
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do they exist in blood and tissues in sufficient quantity 
to be of any use”! 


What was stated inrespect of the reasons for the 
inclusion of katui.e., acrid or pungent taste as one among 
the shadrasds, will hold good to kashayarasa or astrin- 
gent taste also, with this difference that, the sensation 
felt in the tongue as kashdyarasa or astringent taste is 
caused by the shrinkage of the mucosa .of the mouth 
and the stimulation of the chemo-receptors therein. 
Nearly the same sensation is experienced when astrin- 
gent substances are applied to mucous membranes 
elsewhere or to raw surfaces. 


THE CLASSIFICATION OF SUBSTANCES INTO GROUPS 
ON THE BASIS OF THEIR TASTES 
Ahdara or dietic and aushadha or medicinal sub- 
stances have been classified in Ayurveda under distinct 
groups, 1.€., vargas or gands, as the case may be, on the 
basis of ; 
(i) Their panchabhutic or physico-chemical con- 
stitution. ‘These are five in number, viz., 
(a) parthiva, 
(b) apya, 
(c) agneya, 
(d) vayavya, and 
(e) nabhasya.? 
(ii) Their rasa or taste, into six groups or vargas, 
VIZ., 
(a) madhura varga or those which belong to the 
sweet group ; 





1. Gosh, “ Pharmacology NR ae a 
383-84, “et Sy ay armacology, Materia Medica and Therapeutics”’, pp. 


2. Nabasya is akasa. 
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(b) wmla varga or those which belong to the acid 
or sour group ; 

(c) lavana varga or those which belong to the 
salt group ; 

(d) ttkta varga or those which belong to the 
group of bitters ; 

(e) katu or tishana varga or those which belong 
to the group of acrids, and 

(f) kashkya varga or those which belong to the 
group of astringents. 


(iii) Their therapeutic properties, such as pachana 
or carminatives; dipana or stomachics ; virechana or 
purgatives; mitrala or diuretics and jwargna or anti- 
pyretics and the like. 


We are, in the present context, concerned with the 
classification of substances into vargds or groups on the 
basis of their rasds or tastes. Each varga comprises of 
Ghara and the aushdha dravyds (both organic and 
inorganic). Substances included in each varga are not 
furnished here as they properly belong to the subject 
‘dravya guna’ or ‘pharmacology, materia medica and 
therapeutics’ and which may have to be dealt with 
separately. 


RASAS AND VIRYAS 


Of the shadrasds or six tastes, Ratu, amla and lavana 
possess, consecutively wushnavirya in_ progressively 
increasing degrees. Likewise, tikta, kashaya and 
madurarasas possess consecutively sitavirya, in progres- 
sively increasing degrees : 
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grec AAT AAT, || 
far: ATA AYTeAST A TACT: | 


THE PROPERTIES OF RASAS IN BINDING THE BOWELS 
OR IN THE ELIMINATION OF WASTE--PRODUCTS 


Tikta, katu and kashaya rasdas consecutively possess 
the property of binding the bowels in progressively 
increasing degrees due to the progressive increase in the 
rukshta or dryness of substances possessing these tastes. 
Likewise, lavana, amla and madhurarasas which 
consecutively possess, progressively increasing degrees 
of snigdhaiva or viscosity, which is the opposite of 
rukshtva possessed by the former tastes, are capable of 
ensuring proper elimination of the malas or waste- 
products of the body. 


fawh: FZ: HIAA SA ASAT || 
TErEHIT AMT: GAMA: | 


GURUTVA AND LAGHUTVA OF RASAS 


The property of lavanarasa is guru. Kashdyarasa 
is superior to favana in gurutva and madhurarasa is 
superior in gurutva as compared to the first two rasas 
mentioned above. In the same way, the property of 
amlarasa is laghu. Katurasa is superior to amlarasa in 
laghitva and tiktarasa is superior in this quality as 
compared to amla and katu rasdas. 


q2i: BUA AY: WH Te: || 
CAUS: FECHA az faa: | 
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THE CHARACTERISTICS OF DRAVYAS ACCORDING 
TO THEIR BHAUTIC CONSTITUTION 


1. Parthiva dravyas: Substances which are pre- 
dominantly parthiva in nature, exhibit such physical 
characteristics as heaviness, grossness, stability, and 
possess the property of smell i.e., they are capable of an 
olfactory appeal. Such substances produce heaviness, 


possess the capacity to integrate or weld together and 
promote growth. 


da a4 Terqaham-aqgmeany §|| 
qfad weaedaqagaleaaes | 


2. Apya dravyds: Substances as are predomin- 
antly apya in nature, possess the property of fluidity, 
heaviness, viscosity, dullness and cognizability. They 
are capable of making a gustatory appeal and promoting 
viscosity. Loosening, spreading over, moistening, 
permeate through, disintegrate and exude, are other 
properties they possess. ‘They cause satisfaction and 
exhilaration of the spirit and promote the linking of 
substances or keep the things in position, and bring the 
broken parts together. 


zarladerearaaraarataeany, || 
ara Sea fasTaRAISlearaHT | 


3. Agneya dravyads: Substances as are pre- 
dominantly dgneya in nature are dry, penetrating, hot 
(or heat producing), transparent (to make known, to 
illumine) and subtle. They have the attirbute of form 
or image, produce inflammatory reactions, glow, impart 
sensations of colours, illumine and activate chemical 
reactions (of the catabolic or breakdown type). 
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madmen aeeeAeTyMeANy, || 
AA AAAI AT AA AAA | 
4. Vdyavya dravyds: Substances which are pre- 
dominantly vdyavya in nature are dry, possess extensi- 
bility and transparency and make a tactile appeal. They 
produce dryness (and roughness), promote lightness, 
clearness, cause anxiety-states in the mind and the 
emaciation of the body. 
qe walagesyqeagagneay || 
Deas aaa aaa HITE | 
5. Nabhasa dravyds: Substances which are pre- 
dominantly nabhas in nature are subtle, dry, transparent 
(clear) and light. ‘They make for an auditory appeal. 
Such substances produce lightness, exhibit porosity and 
posses the capacity to occupy and fill up spaces. 
ara Beniageayqgyeayeang, || 
PTAC TART... eeecsesesseesesees | 


Arising out of the comprehensive outlook of the 
theory of the panchabhautic constitution of Matter, 
corresponding to the ‘New Outlook in Physics ’,! 
Vagbhatacharya proceeds to postulate a far-reaching 
concept in the following terms : 


‘Taking a wide and comprehensive view of their 
utility and applicability in all cases and for all purposes, 
there is no substance in the universe which is not an 
aushadha”’ | 


tie cotes WMATA T AT | 
a = fstaea zey FUTATATaTA: 
1. For the New Outlesk in Phyaich and ‘Panchabhute thesty: refer't tis 


pp. 81-82 of the Fundamental Encinles of Ayurveda, Part II, ‘he Out 
lines of the Samkhya Patayjala System ” by the author. 
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TWO MAIN CLASSIFICATIONS OF DRAVYAS 

Notwithstanding the fivefold general classifications 
of dravyds or substances on the basis of their physico- 
chemical constitution mentioned above, a further 
classification of them under two groups, viz., those that 
exhibit the property of movement upwards, and others 
which exhibit the property of downward movement, 
has been made. The former, known as the urdhvagami, 
are predominantly dgneya and vayavya in nature, while 
those described as adhogami are essentially parthiva and 
@pya in nature: 


Rae aa qarstaqaatazy | 
arate a yas afadtaqonfaer || 


‘Substances which move upwards are predomin- 
antly of the dgneya and vdyavya types and are known as 
urdhvagami, and those which move downwards are 
predominantly of parthiva and Gpya types, and they are 
known as adhogami.”’ 


Arunadatta, an authoritative commentator of 
Ashtanga Hridaya and his tika writer, Hemddri, have 
interpreted the above classification to comprehend 
substances which are predominantly dgneyaand vdyavya 
in nature and which act as emitics, such as madana- 
phala, and those which are parthiva and adpya in 
constitution are purgatives, such as ¢rivruth etc. In 
general, they hold that dravyds employed for usein 
sodhana kriyas, such as vamana and virehana, are cited 
as examples of irdhvagami and adhogami respectively. In 
the same way, these terms have been used to include 
the two kinds of therapies of Ayurveda viz., sodhana and 
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samana, which have again been classified into (a) 
sodhanas of the trdhvagami and adhogami types. Sub- 
stances, as are predominantly dgneya and vdyavya in 
nature, are stated to produce ardhvagamana soahana 
effected by vamana or emises ; (b) substances as are 
predominantly parthiva and dpya in nature are stated 
to produce adhogamana sodhana by virechana or purga- 
tion, and (c) substances in which akasa is predominant 
are stated to produce samana, 


This way of interpreting the concepts of urdhvagamt 
and ahogami, is apparently narrow, and a misfit in the 
context of a discussion bordering on the properties of 
dravyas vis avis their panchabhutic constitution, at a 
fundamental level. ‘The reference here is to the two 
essential properties of substances viz., guna and karma, 
judged from the point of view of the physico-chemical 
properties of the bhitds that compose them. The term 
guna, it was seen earlier, represents qualities experienced 
(subjectively or empirically). Some of them can also be 
Stated quantitatively, as in the case of gurutva (gravita- 
tion) and laghutva (levity). On the other hand, it was 
seen that karma is action, behaviour such as effort, 
endeavour etc., i-e., an endeavour or action directed 
towards an end, 

Says Charaka : 


aat Gaeat afer caiea: que: | 

IT: Mw Trae aH Ahaq=ae || 

Tait GE Ae Fatal, Sa faa, aa: aaa || 
This has a direct reference to the properties implicit 


in Matter i.e., atoms i.e., antis or pilis and molecules or 
pitharas which compose them. Says Charaka: 
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aa at Raat a are zeaqnrh aay | 
sore ea BH aaatraa 
(Charaka, Sutra 1; 52] 
‘“Action which is the cause of combination and 
separation resides in the substance itself. Action is the 
performance of what is to be done. It depends on 
nothing else, ”’ 


The classification of karma into five different kinds 
of motion is of significance viz., 


(1) Utkshepana or upward movement ; 

(2) Apakshepana or downward movement ; 
(3) Akunchana or contraction and narrowing ; 
(+) Prasarana or spreading and dilation, and 
(5) Gamanagamana or all motions in general. 


(Refer to ‘‘ Motion—Parispanda—Resolution of all 
physical action into motion,” extracted from ‘‘The 
Positive Sciences of The Ancient Hindus” by B. N. 
Seal, in the appendix). ‘Taken together, the term karma 
connotes different aspects of physico-chemical reactions 
viz-, decomposition, dissociation, displacement, double- 
decomposition, substitution, hydrolysis, addition etc., 
including the products of physico-chemical changes, 
evolved as vapour or preciptated as insoluble substances, 
which are usually indicated in modern chemistry by 


| 
. . | . 
arrows pointing upward 4 and downward y respectively. 


It also connotes certain primary qualities of elemental 
substances—gaseous in nature in some cases, and 
solidity in others. In the case of some belonging to 
the latter category, their evaporability and sublimability 
under the influence of heat are implied. 
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In the context of ardhvagami and adhogamu, the two 
actions or karmds assume importance viz-, substances 
possessing the property of upward movement and down- 
ward movement respectively. We may illustrate the 
above ancient concepts with the following examples of 
modern chemistry : 


Samyoga or combination reaction, ¢-g., the combi- 
nation of chlorine and sodium to form sodium chloride. 


2 Na+Cl, =2 NaCl 
Samyoga or addition reaction: As in the case of a 
molecule which combines as a whole with a compound, it 
is said to be added on or to form an ‘ addition product’, 
e.g., etheyline and bromine, undergo an addition reaction. 
CeHe Br =C Hours 
Samyoga or substitution reaction: Asin the case of 
an element or compound which displaces another 
element from a compound and at the same time com- 
bines with the element displaced which is said to be 
substituted in the compound, e.g., methane and chlorine 
give methyl chloride and hydrogen chloride. 
CH Chiat he Cia c] 
Vibhaga or decomposition reaction: As in the case 
of asingle substance which breaks into two or more 
simpler substances. This is stated to decompose, e.g., 


mercuric oxide when heated decomposes into mercury 
and oxygen, 


2 Hg0=2 He+0, 


Vibhaga or dissociation reaction: This reaction is 
almost the same as the decomposition reaction with this 
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difference that, it is applied to reversible reactions e-g., 
ammonium chloride dissociates when heated, into 
ammonia gas and hydrogen chloride, which on being 
cooled again recombine forming ammonium chloride. 


NH,Cl=— NH,+HCI 


Vibhaga or displacement reaction: As in the case of 
an element which reacts with acompound in such a 
way as to remove one element and itself combine with 
the reminder, e.g., zinc displaces copper from copper 
sulphate forming zinc sulphate and metallic copper. 


Zn+CuSO, =ZnSO, +Cu 


Vibhaga or hydrolysis reaction: As in the case of a 
compound which ;eacts with water in such a way that 
it splits up and forms two compounds, one with the 
hydrogen of the water and the other with the hydroxyl. 
This compound is stated to be hydrolysed, 


ABH OH =AH+BOH 


Another example of this reaction is thionyl! chloride 
which is hydrolysed by water forming sulphurous acid 
and hydrochloric acid 


vA Cl H-OH HO 
O=S< + =O0=S< Bly ye 3 fms 8 
ga H.OH OH 


\ 


The case of certain reactions, the products of which 
move up i.e., wrdhvagdmi, as in the case of vapour, or 
downward—adhogami i.e., precipitated as an insoluble 
substance, can be illustrated with the example of the 
equation : 
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Ca(HCO,),=CaCO, +H,.0+CO, 


Such reactions involve two of the five movements 
of karma viz-, utkshepana and apakshepana. 


The property, wrdhvagamitva or utkshepana and 
adhogamitva or apkshepana, with reference to the 
behaviour (in natural states) of some of the elemental 
substances can be illustrated as follows: ! 











Nature of Panchabhautic 





Behaviour Substance eoipositon 
Urdhvagami Hydrogen Akasa, Vayu and Apya 
Helium " Do 
Oxygen Agneya and Vayavya 
Argon Vayavya 
Nitrogen Vayavya and Parthiva 
Adogami Sodium Parthiva and Agneya 
Potassium Do 
Gold Parthiva and Agneya, 
Silver Do 
Copper Do 
COMPOUNDS (ORGANIC) 
Urdhvagami Alcohol Agneya and Vayavya 
Chloroform Do 
Ether , Do 
Petroleum Agneya, Vayavya and Apya 
Camphor Agneya and Vayavya 
Adogami Proteins Apya, Parthiva snd Agneya 
Carbohydrates Do . 
Fats Do 


Se Seles esasSssstnsllsslGsGssasssssielesisnsssmssse 
1. The panchabhautic composition of the chemical elements described 


on basis of modern physical sciences as illustrated here is put forth by me. 
It represents at best, an attempt te classify the chemical elements and com- 


pound substances under the panchabhautic classification from known physical 


and chemical characteristics of these substances corresponding to those of the 
five bhutas, 
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Even though a third category viz., ubhayagamt i.e., 
gamanagamana does not appear to occur as such in the 
old medical classics, it is necessary to take note of some 
of the elemental and compound substances which move 


both ways under certain conditions. This variety can 
be illustrated as follows : 


rrr cere errr cemecnen nemesis 








Behav: Nature of Pancha- : 
ehaviour Substance Riattie de eat san Remarks 
Ubhayagami Mercury  Apya, Parthiva and Sublimes under 
(gamana- Agneya the influence 
gamana) of heat into 
vapour. 
Sulphur Do Do 
Arsenic Do Do 
Water Apya and Vayavya Changed to 


—vapour under 
—the influence 
—of heat, 











The condition under which drdhvagamitva or 
utkshepana are manifested by substances which are 
primarily adhogami in nature, such as those mentioned 
above, is obviously the application of the required 
degree of heat from outside, when they sublime or 
vapourise as the case may be, and move upwards i.e, 
perform the act of utkshepana, ‘This karma is potential 
or anudbhiita and samavdya in these substances, ‘The 
reduction of temperature results in adhogamitva or 
apakshepana. ‘he factor which actualises the potential 
cause or upadana karana is the sahakari heat, which is 
the nimitta karana i.e., the concomitant cause, which 
was not coinherent or ‘samavdya’ in the substance. 
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Hence the sahakari or heat in this case, is also known as 
asamavayt karana. 


~ 


‘Thus are described the dravyas.”’ 2fa 244. | 


THE CONCEPTS OF VIRYA AND VIPAKA 


The concepts of virya, vipaka and prabhava 
among others, have been esteemed as some of the 
valuable features of Ayurveda. Next perhaps to the 
panchabhita theory of Matter and the tridosha theory of 
physiology and pathology, the pharmacological and 
therapeutical concepts of wirya, vipaka and prabhava 
have been the bone of contention among the most learn- 
ed and erudite of scholars and vaidyds in the present as 
inthe past. Till now the mode of approach fora 
proper elucidation of these, as of other concepts of 
Ayurveda, has been the use of wydkarana, tarka, 
or vadas and vakyartha on platforms. It is obviously 
because of this tendency prevalent in his times, Vachas- 
pati Misra was constrained to note that the lovers of 
tarka, often seek to perceive even perceptible things by 
inferance. 


qaarateaaty sana qa anata: | 
(Vachaspati Misra) 


This mode of approach to the elucidation of scien- 
tific concepts, which have considerable practical value 
and utility, is possibly a misfit to afford an intelligible 
and demonstrable orientation to them. These are 
directly related to bio-physical and bio-chemical events. 
For, it can be seen from facts relating to these concepts 
available in the authoritative ancient works on Ayurveda 
as well as in the natural philosophies, such as the Nyaya 
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Vaiseshika and Samkhya Yoga systems, as well as some 
of the important commentaries on them and on which 
Ayurveda has largely relied, that they relate to and deal 
with physico-chemical reactions or pdkds to which the 
ahara or food and aushadha or medicinal substances are 
subjected, in the amdsaya-pakvasaya (gastro-intestinal 
tract) during the process of digestion, and in the dhatits 
(or tissues) all over the body, during the metabolic pro- 
cesses. ‘hese processes comprise of highly complex 
chemical reactions or visesha-pakds involving the play 
of different kinds of enzymes, co-enzymes, harmones, 
oxygen etc., at every stage and in every step, which 
together, are spoken of as vijathiya tejas. 


The real value of the concepts of virya and vipdaka, 
as of other related concepts referred to above, lies in the 
actual application of them in practice for the determina- 
tion and prediction of the effects and fate of food and 
medicinal substances in swasthavasta or physiological 
and aswasthavasta or pathological states. 


While endless debates on and discussions of these 
concepts have been going on year after year, organized 
and systematic efforts do not appear to have so far been 
made even to verify and determine the actions of ahara 
and aushadha dravyds mentioned in the ancient texts, 
leave alone the question of the determination and 
demonstration (experimentally and clinically) of the 
actions of substances as have not been mentioned in the 
ancient books, on the basis of these concepts. ‘There is, 
however, sufficient evidence in the authoritative classics 
themselves to emphasise the importance and utility of 
these principles to justify a proper evaluation of them 
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now, in the light of facts of the modern science. At 
any rate, these principles cannot be dismissed off-hand 
as antiquated, empirical, out-dated and out-moded 
methods of explaining the properties and actions of 
articles of food and medicinal substances on living 
organisms. 


The obvious method for resolving these problems 
is to make a fresh approach to them on the lines 
suggested by Albert Einstein, “‘to regard old problems 
from new angle,’’ In the words of Einstein: ‘‘ To raise 
new questions, new possibilities, to regard old problems 
from new angle (italics mine) requires creative imagina- 
tion and mark real advance in science, ”! The elucidation 
of the old concepts of wirya and vipdka now offered is 
the outcome of an approach, not only ‘ to regard old 
problems from new angle’ but also to regard new facts of 
modern science from an old angle. The facts and con- 
clusions presented here are meant to stimulate discussion 
and continued research on similar lines: 


VIRYA 


The term virya means power, potency and 
efficacy.? It also conveys the meaning ‘ manliness ’, and 
‘valour’. Inthe context of Ayurveda, however, this 
term conveys the idea of Energy.3 


A reference was already made to virya in pages 
42-43 of section I of this book. It was then seen that 
virya is of two kinds viz., ushna or hot and sita or cold. 





I. Einstein: ’‘The Evolution lof Physics ” : ; i 
ysics ’’, Cambridge U ; 
Publication, 138 Edn. p. 95. & niversity 
2. Samskrit English Dictionary by Arthur ‘A. Mucdanell: 
3. Samskrit English Dictionaries by Monier Williams & Apte. 
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smgftaynaataa a4 fear aay | 

The definition of virya: The term vwirya has been - 
defined by Charaka “‘ as the power that performs. work. 
All actions take place only because of virya. There is . 
no action which is not due to wirya’ 


dove sti aah eS dia a faa Fa ar fear | 


sat Bed fefaq aat daar far 
(Charaka ; Sutra 26: 64) 


With this definition, all the other ancient authorities 
are agreed. But Susruta, Vagbhata and their followers 
are not agreed with the views of Charaka and his 
followers that the term virya can be applied to the eight 
primary qualities of elementary substances viz., mrudu ; 
tikshna ; guru ; laghu; snigdha; riiksha; ushna and 
sita.} This i is Bent from the aieeraton of Vagbhata 
that : 

AA qaqeras geass 
SISA A At AANTAT | 


Charaka and his followers have sought to justify 
their stand on the ground that “the eight gunds are the 
essence of the rest i,e., the twenty gunds? which are 
extremely potent in their action. ‘These gunds are also 
important in the description of the actions of dravyds 
(as compared to the actions of rasds etc,,) because, the 
natural tastes of substances can (easily) be shape ice 


1, gedteqecgiaraeatogtaes | 
AAT BAT re seeeseesees. Tl (Charaka ; Sutra 26: 65) 
2. qenrafen fara eared ray: | 
am a qenfager fafa: afar: 
(Ash. Hri. Sutra ; Ch. I; 18) 
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modified) by combining them variously. On the con- 
trary, the primary physical qualities of (elementary) 
substances viz,, the eight guds remain constant and 
cannot, therefore, be changed (or modified). Hence 
they are accorded priority of consideration in all 
descriptions (of substances). Therefore, the eight gunas 
are classed as viryds.”’ 


qalesa Haier dara a4 I 
ana TayRtaay | 
AACA BCAAZSAASTAIT I 


On the other hand, Susruta, Vagbhata and their 
followers have firmly affirmed that there are only two 
viryads : 

sot afta feta erase | 

Says Vagbhata quoting Susruta: ‘‘ Even though 
the universe presents itself in great diversity and 
heterogeneity, still it is composed of two kinds of things 
only viz-, those that are invisible or avyakta and others 
as are visible or vyakia. Likewise, although dravyds 
appear to be diverse in nature, still they are never 
divorced from the two powerful and potent gunds— 
‘agni’ and ‘shoma,’! 

sit = | 
qian zane AzeT 
amram sated afarata sara | 

The terms ‘ agni’ and ‘ shoma’ are usually rendered 
as ushna or hot and sita or cold. This way of rendering 
these terms do neither appear to be exact and correct 








1, ag f4 fare a afadaaaisa: | 
(Susruta) 
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nor do they bring out the full implications and signifi- 
cance of them to vigndna or science, 


The terms viz., ‘agni’ and ‘shoma’ are Upanishadic 
in origin and usage. ‘Shoma’ is also spoken of as 
‘annam’ (2744), the later term being interpreted as ‘the 
things of the universe which are utillised for existence- 
aad aha a Yaris seared Ag=AaI | (Taitreya) 


In other words, the terms ‘shoma or annam’ 
represent the Matter of the universe which allows itself 
to be demposed or disintegrated or cooked. Likewise, 
the term ‘agni’ which is also spoken of as‘ prana.’, 
is that which disintegrates, decomposes or cooks 


(Shankaracharya), 


‘ Shoma’ and ‘agni’ are stated to be inseparable. 
They are linked together inseparably (aya sereaz) 
This co-existence is spoken of as ‘rayi’ (zi7). These 
two terms have been interpreted to connote Matter and 
Energy which are never separated from each other. - All 
things in the universe represent two aspects of nature 
viz., Matter and Energy in the state of ‘ mithuna’, 


We may perhaps agree with the views of Susruta 
the surgeon which is supported by Vagbhata, who 
dismisses the long—drawn controversy over the gunds 
and viryds in which great deal of logic and dialectics 
have been employed, with the observation; ‘ No 
amount of logic will alter the nature of things nor 
persuade the drugs belonging to the ambashtadi gana to 
exercise purgative action,’ and adopt the view that 
there are and can be only two wiryds viz., ushna and sita. 
This, we shall do, not only because they have been 
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expressed by great authorities on Ayurveda but also on a 
proper examination of this subject in the light of 
reasoning on scientific lines. 

The existence of a striking resemblance between 
the ancient Ayurvedic and the more recent modern 
definition of Energy was discussed in brief while we 
were on this topic in the first section. ‘To recapitulate : 
the modern definition of Energy is that ‘‘ the energy of 
a body is its capacity for doing work; the measure of 
energy is work; when chemical change takes place 
energy is liberated or absorbed, usually as heat but 
occasionally as light, electricity or work. In reactions 
where energy change is not great, all the energy appears 
as heat, unless a gas is formea, when its evolution does 
work against the pressure of the atmosphere. A reaction 
which liberates heat energy is said to be ewxothermic 
and one which absorbes heat energy is said to be 
endothermic.’”! 

Energy may be kinetic or potential. The Energy 
locked up in substances e.g. food, is known as the 
‘chemical potential Energy.’ Animal life is not possible 
without this Energy and it represents the force or 
power which makes it possible for atoms to combine in 
a firm union with one another to form molecules. In 
other words, there exists between atoms a bond or 
affinity, Some atoms like hydrogen, chlorine, sodium, 
and potassium have only one bond. Others have two or 
more. Since oxygen has two affinities, it can unite 
with two hydrogen atoms yielding one molecule of 
water. Unlike the chemical atoms instanced above, 





i ‘Sherwoad Taylor, | te Inorganic and "Theoretical Chemistry, ” 
p. 27; 1939 Edn: 


149 


the element carbon has four affinities. Its atoms are, 
therefore, considerd to be superior to others, not only 
on account of their affinity to each one of the species to 
combine with those of its kind, but also with other 
kinds of atoms, This unique feature of carbon is usually 
illustrated with the example of methane and ethane. 
The former represents one carbon atom which has 
combined with four atoms of hydrogen as shown below: 


H 


H—C—H or Ch, 


| 
H 


The later i, e., ethane gas represents the combina- 
tion of two carbon atoms with six of hydrogen, as 
shown below : 


H 
| 
H—C—H 
Gr C ori 
H—C—H 
| 
H 


An example of the combination of one atom of 
carbon with two of oxygen can be represented as 


follows : 
O—C=0 or OF pe 
The bond that holds the atoms in a molecule is the 
Energy which is latent or is potentially held in the 
compound. ‘Lhis Energy is released for work by oxida- 
tion, when it is known as Kinetic Energy: 
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In so far as food substances are concerned, the 
chemical potential Energy locked up in the melecules 
of carbohydrates, fats and proteins, are released during 
the catabolic process. This may be illustrated with the 
example of carbohydrates. When glucose which is 
C,H,.O, is oxidised in the tissues, the chemical poten- 
tial Energy is released for the performance of work. 
This is represented as follows: 


C,H,,0,+6 O,-->+6 CO, +6H,O+Energy 


On the other hand, the process of repair and rebuild- 
ing of the body machinery known as anabolism, involv- 
ing the synthesis of simple substances into the complex 
substances of the protoplasm, is one of the locking up 
of the chemical potenial Energy. Both the processes, 
the catabolic involving wvibhdga and anabolic involving 
samyoga, take place under the influence of enzymes 
and oxygen, which are essentially dgneya in constitution. 
In the case of the former process, these substances 
serve as the mimitta karana and the resulting 
release of Energy is known, in the language of the 
Samkhya system, as udbhita vritti sakti, In the 
case of the latter process, on the other hand, 
specific enzymes direct the process of synthesis or 
samyoga, leading to the storing of the chemical 
potential Energy in the tissues. The latent or chemical 
potential Energy is known as anudbhiita vritti. “The 
material cause or the sum of material causes,” it was 
seen in our study of the Samkhya system, “is the only 
power which is efficient in the production or rather in 
being the vehicle of power. This power is the unmani- 
fested or potential form of Energy set free-udbhata vritti 
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sakit—in the effect.”?! In the reverse direction, the 
latent or the (chemical) potential Energy, it was seen, is 
known as “‘ anudbhiita vritti.”’ 


The mention made of the influence of nimitta 
karana in the foregoing paragraph, refers to the trans- 
formation of Energy from one form to another, due to 
paka karmas in the dhatis or tissues. The term pdaka- 
karma comprehends on the one hand, (a) the breaking of 
complex substances into their simpler components i.e., 
molecules or pithards; the breaking of the particular 
alignment of piliis or atoms composing the molecules i.e., 
pithards, thus releasing the locked up Energy in the 
process ; and (b) the reformation of pithards once again 
with pilus in different other patterns or modes of 
alignment and the building up of complex substances 
with pithards, on the other, ‘The breakdown reactions 
and the reactions leading to synthesis, involving the 
release and the locking up of Energy respectively, are 
together known as pakabhedds. ‘The predominantly 
thaijasika or dgneya type of substances which direct and 
accelerate the one or the other of the reactions referred 
to above, are known as widtiya tejas.* 

Energy transformations which take place during the 
process of life have been described as ushna and sta 
viryds. Dravyds or substances to which ushna virya 
is ascribed, are those that promote or undergo wvibhaga 
or catabolic reactions (cleavage, disintegration, decom- 
position, dissociation, hydrolysis etc, ) On the other hand 

1. The Fundamental Principles of Ayurveda, fe the author, Part 
II, e 55 





Refer to the description of Pilu and Pithara paka and the foot notes 
thereto in pages 41-47 of Part I of the Fundamental Principles of Ayurveda, 
Outlines of Nyaya Vaiseshika system of Natural Philosophy, by the author, 
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dravyds or substances which have been stated to be sita 
in virya are those that promote or undergo anabolic 
reactions and changes respectively, resulting in the 
conservation of Energy in a potential form, An example 
of a substance possessing sita virya is stated to be milk. 


The conclusions stated in the foregoing paragraphs 
are based on the rationalistic orientation given to the 
term wirya in the Ayurveda Rasdyana commentary on 
Ashtanga Hridaya extracted here under : 


‘shane —sfs | ca so gt a aq Teegferaraae- 
diamant ara’ 2 wea se—sunafamteanig , zal era 
TA I saa, cargoes sheer | yoRATheaerrt 
Teh: | MAZE MAMA SASH ofes: | aa zer Aeraly searsra- 
faa: 


“Although the eight gunds of dravyds become 
actualised in the process of their paka by kaydgni, they 
(the gunds) are ultimately transformed to ushna and sita, 
due to the greater exaltation of these two gunds (i. e., 
ushna and sita) which obscure or supercede the other 
gunas. ‘This is spoken of as utkarsham, It is well known 
in the world that these two gunds are spoken of as virydas 
at the time when their sakti or power is actualized and 
rendered active. The dravya is the substrate of virya 
which is of two kinds viz., ushna and sita.”’ 


That the process of Energy transformation described 
as virya, takes place in food substances from the time 
they (the food substances) enter the body and continue 
to be in it, and also that such transformations take place 
as the result of various kinds of chemical reactions in 
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the tissues—pakabhedas in dhatiis—which are described 


in terms of wipdka, can be seen from the observation of 
Charaka that : 


vw faq sani fora: eafagar | 
fq aadtararfatasareaa |) 


“The taste of a substance is felt at the commence- 
ment only i.e., when the substance comes in contact 
with the tongue, and the post-digestive changes are 
felt only when the final effects of digestion are produced, 
while virya is observed throughout the stay of the 
substance in the body, begining from its first entry into 
it (the body).”’ 

VIRYA—SAHAJA AND KRITRIMA 


According to Sivadasa, virya can be sahaja or natural 
and krtrima or artificial! ‘The former has _ been 
illustrated with the example of masha whose natural 
virya is sita, guna guru, and rasa and vipaka madhura, 
Mudga is ushna in virya, laghu in guna, madhura in rasa, 
and alternatively, katu and amla in vipaka. La@a obtained 
by frying rice, is an example of a substance whose wirya 
has been rendered artificially into ushna, laghu in guna, 
madhura in rasa, and alternatively katu and amla in 
vipaka, as is evidenced in karma nishta. Milk is an 
example of a substance which in nature is guru in guna, 
madhura in rasa and vipaka, and sita in virya. When 
soured, it is rendered as Jaghu in guna, amla in rasa, and 
alternatively amla and katu in vipdka and ushna in 
virya, The former state illustrates the natural virya of 
milk and the latter the Aritrima, 


1. iredasa quoted in the foot note tochapter 26 of Charaka Samhita, 
page 148 (Nirnayasagara Press Publication, 1941 edition). 
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wag 4h aca PR a RI aa AM aa aa aA 
= a ad . Pe ene Oe 
fare; HAT ssl cata: II 


That the description of the process of conversion 
or transformation of the natural wiryads and gunds of 
substances bears a close resemblance to the preparation, 
in modern times, of predigested foods, can be seen 
from the observation of Charaka that ; 


TEM saa fae dear aarsg | 
Aas Fal A kB: Baqal fafaiqvossr: || 
(Charaka: Sutra ; 27 ; 339 


“The heavy articles, it should be known are 
rendered light by proper treatment and the light ones 
can likewise be rendered heavy, just as_ rice 
becomes light when roasted, and roasted corn flour 
becomes heavy when prepared into balls and cooked.” 


‘THE PROPERTIES OF USHNA VIRYA 


Ushna virya produces bhrama or giddiness (vertigo); 
thrit or thirst; glani or bodily exhaustion, and fatigue, 
sweda or sweating; daha or inflammatory reactions, and 
asupakita or accelerated biochemical reactions or 
digestion, It alleviates vata and is kaphahara.” 


aay YRAValfasaaeraqitaar | 
WHA AT TARGA? ceseeeee \ 


‘THE PROPERTIES OF SITA VIRYA 


Sita virya, on the other hand, causes hla@dana or 
cheerfulness and pleasure of mind; jivana i. e., sustains 
life; sthambhana or imparts strength, sturdiness and 
steadiness to the body, and cleanses rakta and pitta. 





@laa Saat easy gare cata: II 


Summing up: The term wirya, in the context of 
life process implies Energy and its transformation 
from one state to another viz., kinetic to potential 
and vice versa. Ushna virya represents kinetic Energy 
derived from food substances in biochemical reactions. 
The potential chemical Energy derived from food 
substances when stored or locked up in the tissues, 
either as part of their structure or as reserve fuel 
depot to meet the Energy needs of the organism 
as occasion demands, represents sita virya. From 
the point of view of the Sdamkhya system, the 
former state of Matter is known as udbhita vritti saktt 
and the latter as anudbhitta vritti. Stated in brief and 
in modern scientific parlance, the concept of wirya of 
Ayurveda in its two main aspects represents Energy 
transformations to which food substances are subjected, 
during the process of life, 


VIPAKA 


Vipaka, as in the case of other qualities of subs- 
tances, such as rasa, guna, virya and prabhava is not, it 
is obvious, a primary quality. Asin the case of other 
secondary qualities noted above, vipaka also arises out 
of the various modes of combinations and permutations 
of the elemental substances, and the molecules formed 
with them in compound substances. In other words, the 
samyoga, vibhaga and parispanda of the elementary 
substances and the molecules arising out of their 
combination have much to do in the manifestation of the 
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several secondary qualities ascribed to compound sub- 
stances. It should not be forgotten that the process of 
samyoga implies the locking up of Energy which becomes 
potential or anudbhiita in the substances arising out of 
the reaction. Vibhaga implies the release of the binding 
Energy which may be utilized in the performance of the 
particular kind of karma or activity, or it may be 
dissipated in the form of heat, together with other 
by products of the reaction. In both cases, there is the 
exhibition of heat or agni-endo or exothermic, In other 
words, these reactions imply pakabhedds or different 
kinds of chemical reactions. 


This aspect of the phenomenon depends on agnz. 
The concept of aeni was sought to be clarified in pages 
20-22. It was pointed out there that the terms koshtagni 
and jathragni_ connoted various kinds of digestive juices 
which split the different complex organic components of 
food substances into their simpler forms, thus rendering 
them fit for absorption. By the same token, it was shown 
that the terms dhatwagni or kaydgni stood for various 
cellular enzymes, harmones and oxygen, which act on 
the end-products of gastro-intestinal digestion brought 
to the tissues by the blood, or in other words, metabolic 
reactions viz-, catabolic and anabolic. If the paka 
(pachana) in the amdasaya-pakvasaya (gastro-intestinal 
digestion) involves a mere break-down of complex food 
substances into their simpler components, the pdka- 
karma or the bio-chemical reactions that take place in 
the dhatis or tissues all over the body involve both non- 
oxidative (anaerobic) and oxidative (aerobic) reactions, 
implying samyoga and vibhaga. 
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The interpretation of the term agnias above, is 
not only based on the properties ascribed to it in the 
ancient classics on Ayurveda | but also on other autho- 
ritative non-medical works. For example, the defini- 
tion and description of tejas or agni furnished by the 
Tarka Samgraha is extremely reliable and illuminating, 
According to this work, the substance tejas or agni 
possesses the property of heat, as could be cognized by 
tactile perception. It occurs in two forms viz., 

(1) Nitya or permanent (indestructible) and (ii) 
anitya or transient. The former is atomic (or corpus- 
cular) in nature, whereas the latter is understood in 
effect or karya,* The anitya or the transient type occurs 
in three forms viz., (a) Tejas sarira or the physical 
form of the tejas is well known in Szrya loka or the 
solar system; (b) Jndriya tejas or the sensory form of 
tejas is to be seen as a point within the black of the eye 
(pupil). It makes visual perception possible’ , and (c) 


ee Tek ePaper qa TRAIAN | 
qaqa sl asaya || 
anata Wafeartnsaetecay | 
qaaa fausa afest ga% at || 
aaa frat aaa zaaAz A, | 
alfa Aa WA AA AL AA, || 
(Ash. Hr ; Sutra 12; 10-12) 


2. Light, according to modern views, has dual properties viz., particles 
or corpuscules and waves. Whenever it hits us, whenever it enters our eyes, 
burns our skin or takes a photograph, then light is stated to behave like 
particles. It is in its act of getting to us, and in particular, the quantity of 
it that gets to us, that it is stated to behave as waves. Apparently, therefore, 
the particle or corpuscle represents the nitya type of tejas. The waves of it 
arise as the karya or effect whenit is active. It is in this aspect that the 
anitya or transient form of tejas is to be understood. 

3. This form of tejas is termed as the alochaka pittha in Ayurveda which 


corresponds to the description of the visual purple of the retina. 
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the Vishyatejas or the tejas that occurs as the objects of 
the senses. This variety is of four kinds viz., (1) the 
Bhoumatejas, or the agni of the earth, such as the fire 
etc.,!; (ii) Divyatejas or the tejas of the sky, such as 
the lightning, rays of the sun, moon and stars? ; (iil) 
Audarya tejas or the tejas that occurs in the gastro- 
intestinal secretions which are responsible for the 
execution of the digestion of foods and drinks ; and (iv) 
Akarajatejas or the tejas present in the metals dug 
from mines, such as gold, silver etc.3 We are 
concerned here with the audarya tejas, which according 
to the Nyaya Bodhini, is secreted in the gastro-intestinal 
tract, The gastro-intestinal juices are called agni 
because they consume food like fire and produce 
heat in the body.4 This allusion may be extended to 
apply to kayagni or dhatvagni i.e., the cellular enzymes 
also which direct, execute and control various kinds of 
biochemical reactions involved in metabolic processes. 


These pdka-bhedas which effect physical and 
chemical changes, as the case may be, in the food or medi- 
cinal substances in the living organism, are spoken of as 


1. Oxygen isaform of Bhouma tejas. So also is the case with the 
phosphorescence of the glow-worm. 
2. Electro-magnetic and stellar emanations. 
3. Radio-active metals and minerals. 
4. Notes on Tarka Samgraha of Annambhatta, by Athalye p. 112 
(1930 Edn.) 


sreaaast: | aa fafa, foatet a) fet qanpeuT | 
aia Fae | galas witteaaeatag| ada 
afagy | shoy eames ag: aa HMaTAata | fasaaafar dlafeeat- 
arate | ale awrite | aries feat Paaria | amet gone 
Tey | sats game || 





(Tarka Samgraha) 
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pithara paka and pilu paka respectively. In the language 
or Ayurveda, the break-down of complex substances into 
their simpler components without involving any major 
chemical change in their composition, is known as 
avasthapaka, and the metabolic changes to which the 
simpler products of gastro-intestinal digestion are 


subjected to in the tissues (dhatis), is known as nishta- 
paka.' 


If this much is properly understood, then, the full 
significance and implications of the concept of vipaka 
will become very clear and can be __ intelligently 
appreciated. 


It is now necessary to recapitulate the description 
of vipaka to which a reference was made in the first 
section Viz., 





1. Charaka makes a direct and significant reference to metabolic 
transformations which articles of food and drink undergo in the dhatus or 
tissues all over the body, resulting in the building of the body elements, 
the development of energy and heat as follows: 


fafaaafad Tia até afed sedfgan-achhaegfaaaea aa tal- 
sy ahaa = Fleacaafaraaa gagged IT Aaa: 
fae oatkadaasmaagi¢ atsala otivaaasafa a) saat fe 
aa: THanaads || 
(Charaka ; Sutra 28, 3) 
*““The different varieties of valuable nutritient substances consumed by 
man, viz , eatables, drinks, electuaries and masticables on being digested by 


the heat (ushna) of the particular body element (diatus) concerned, whose 
strength is kept active by the internal fire (st-aniF), imbue the entire 


body wherein metabolic processes of all the body elements (‘ag A ) are cons- 
tantly going on like the (inexorable) process of time (al) and wherein, the 


circulation of the body elements and the body channels is unimpeded, with 
growth, strength, complexion, happiness and _ life, as well us replenish the 
body elements. It is by being nourished with corresponding elements that 
the body elements are able to maintain the body in the normal condition,”’ 
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“The rasas of substances ingested being acted 
upon. by jathardgni in the small intestines, are changed 
to different other tastes after attaining pakva, It is this 
transformation of rasas that is spoken of as vipaka.”’ 


ae arnarseta Laracy, | 
waa Toad a tage sft Bas UI 
“Stated in general, madhura (sweet) and lavana 

(saline) change over to madhura (sweet) after reaching 
the small intestines ; amla (sour or acid) attains pakva 
as amla (sour or acid), and tzkta (bitter), katu (pungent 
or acrid) and kashdya (astringent), change over to katu 
(pungent or acrid). The rasds attained as a result of 
vipaka act in the same manner as rvasds (in general). 


Ss WA AYLAIISIS TET TA: | 
famiqrHaat faa: Gaz: Fe: II 


It isnecessary in this connection, to take note of 
the use of the term ‘ prdyasah’ in the sutra referred to 
above. It means ‘generally’ and conveys the idea that 
the change of the original rasds at the end of the gastro- 
intestinal digestion to different other rasdas need not take 
place as a rule and in all cases. This has a special 
reference to tikta, kashaya and katu. 


There are also different other views held about the 
vipakas. Some hold that there are as many vwipakds as 
there are rasds. Others, especially Susruta, held that 
there are and there can only be two vipakds namely, 
sweet or madhura and acrid or katu, ‘The former” 
says Susruta ‘is guru or heavy and the latter Jaghu or 
light, ° = 
ama fe fear wa faq Ha: Hzeq | 
THA Te: Fe safe || 

(Susruta ; Sutra 4: 10) 
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Elaborating this view, he states that the primary 
qualities or properties that characterise the five kinds of 
elementary substances i.e-, biwitds (viz., prithvi, ap, 
tejas, vayu, and akasa) may be described as gurutva and 
laghutva, which are fundamental. The former charac- 
terises food substances, which in digestion, are seen to 
assume madhuratva (sweetness) and gurutva (heaviness), 
while the latter which posses the primary properties of 
vayu, tejas and dkdasa are known as substances of light 
digestion or are easily digertables. 

RAZ Taq Aggy: 
faacra stare TW ATL S=aa | 
aNSMCANAIM: TIAMAT AZT Ul 
fradrastaqeaa Was: teh SAA | 
(Ibid 12) 

As an empirical proposition, the above description 
of vipaka of Susruta is of considerable significance and 
has the merit of simplicity. We shall examine this view 
in the light of modern facts at a later stage. 

A proper understanding and appreciation of the 
concept of vipaka will be made easier by taking note of 
a few more important ancient contributions to this topic. 
Chakrapani Datta, an authoritative commentator of 
Charaka Samhita, commenting on the observation of 
Charaka viz., 








wat fare eqn, Fae: BAPTA | 
4 aaderafaraare7 || 
(Ch, Sut. 26: 66) 
‘<The rasa or taste of a substance is perceived at the 
commencement only (i.e. when the substance contacts 
the tongue). The effects of vipdka, on the other hand, i.e., 
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the transformation or changes in the taste of substances 
that manifest towards the end of their digestion in the 
gastro-intestinal tract, are to be seen only when the 
final effects of digestion are produced,” notes faqra 2fa 
zaqilt i.e, the discharge of taste (impulses) arise on 
account of the contact of materials with the tongue; 
fanaafa attwararay i.e, the taste perception (or the 
discharge of taste impulses), can arise only when 
materials come in contact with sarira or the living and 
functioning body (and not otherwise). Yet another 
significant observation of Charaka which has to be noted 
to help us to clinch the issue of vipdka is the mutual 
relationship that exists between vipaka and virya, 
He says : 


ghaaian aaa mgt casa: | 
THUS FZ Aaa Fe AAMT: || 
(Ibid 25, 45.) 


A substance which is sweet in taste i.e., in rasa and 
vipaka, is sita in virya. That whichis amla in taste 
and vipaka is ushna in virya. Similarly, that which is 
katu in taste and wipaka, is ushna in virya”’. 


In view of the ancient Ayurvedic observations cited 
above, the question will now arise as to what exactly 
is the meaning, significance and implications of 
the term vwipaka. The term pdaka, it was seen, 
corresponds to physico-chemical reactions and changes, 
Vapaka on visesha or visishta-paka will convey the idea 
of special kinds of chemical reactions: A reference was 
already made to the avasthapaka i.e., chemical reactions 
which result in the physical change of the food sub- 
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stances ingested, and to nishtdpaka i.e., reactions which 
involve both wibhaga and samyoga, comparable to 
reversible reactions, comprehending  dissociations, 
additions and synthesis at the level of the atoms that 
compose molecules of various kinds in the tissues, and 
the reformation of new molecules. 


It is highly interesting to note that: 


(1) according to Susruta, the final products of 
gastro-intetinal digestion yield substances, 
some of which taste sweet and others acrid. 
This view does not, however, provide for the 
possibility of substances which may result 
in amla or acid reactions. 


(2) According to both Charaka and Vagbhata 
the ultimate products of gastro-intestinal 
digestion are stated to yield substances which 
not only attain sweet and acrid tastes, but 
also sour or acid as well. 


(3) According to Swsruta, substances which 
attain sweet or madhura vipaka are generally 
heavy i.e,, guru and those that attain acrid 
or katu vipaka are laghu. Stated in 
terms of their panchabhautic constitution, 
the former is primarily parthiva and apya 
in constitution, whereas the latter is pre- 
dominantly akdsa, vdyu and tejas in structure. 

(4) The statement of Charaka that the taste of 
substances become manifest in the tongue 
only and their vipaka, described in terms of 
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rasa or taste, is to be understood from the 
effects ascribed generally to rasds in systemic 
reactions. ‘These effects, it is stated, are to 
be judged in terms of the virya of the final 
product. Dravydas which undergo madhura 
vipaka are stated to be sita in virya, and the 
effects they produce ultimately are those 
which are ascribed to this wirya. The 
schema furnished below will make it easy 
to understand at a glance the (scientific) 
value of the concept of vipaka as described 
by the three outstanding authorities of 
Ayurveda ~ Charaka, Susruta and Vagbhata. 


AHARA AND AUSHADA DRAVYAS UNDERSTOOD 
IN TERMS OF THEIR RASAS 


| 
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To sum up: 


The term vwipdka has a direct reference to the 
metabolism of food materials and the pharmacology of 
medicinal drugs. In the former case, it comprehends 
various digestive and metabolic sequences and the bio- 
chemical reactions involved in them, as may be judged 
from the taste of the end-products of anabolic and 
catabolic reactions. The final products of anabolic 
reactions represent the potential energy stored up as 
fat in the adipose tissue, glycogen in the liver and 
muscles, and the amino acids in the tissues. Of the 
latter (i) leucin, (11) d-tryptophane, (iii) phenylalanin, 
(iv) glycols, (v) glycine and (vi) sarcasine in particular, 
are built up in the protoplasm of the tissues of the 
body. The quality of the nutrient substances anabolised 
as above are stated to be guru or heavy; their virya or 
power sita or cool, and vipaka described in terms of 
rasa or taste, as madhura or sweet. 


On the other hand, catabolic or Energy releasing 
reactions of these substances, involve a number of 
changes, comprehending hydrolysis, dehydration, rever- 
sible reactions and oxidation—all involving changes 
in the taste of sugars, fats and proteins, at every stage 
and in every step, viz., 


Sweet —>Sour =—Acrid + n(O,)— Energy + 


: 2CO, + 2H,O 


These Energy transformations can be described in terms 
of work performed and the heat conserved and dissipat- 
ed. Described in terms of the concept of vipaka, all 
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substances possessing madhura rasa, loose their parthiva 
and dpya constituents in catabolic reactions and there- 
fore, their gurutva and madhura rasa attain laghutva 
and alternatively amla and katu rasds. According to 
Ayurveda, substances tasting amla and katu rasas are 
constituted predominantly with tejas and prithvi and tejas 
and vadyu respectively. In quality they are laghu and 
ushna in virya. The final outcome of these reactions is 
the Energy made available for work, the heat conserved 
and dissipated and the waste products or malas released 
in the process, as may be seen in the schema presented 
here. 
AMLA RASA AND AMLA VIPAKA 

Substances tasting sour or amla are acids. ‘Their 
constitution, as already noted, is predominantly tejas and 
prithvi. These substances comprise of organic and 
mineral acids. The examples of the former are the 
acetic acid in vinegar, citric acid in oranges and lemons, 
malic acid in apples and fatty acids in the butter milk. 
The examples of the latter are the hydrochloric and 
nitric acids, A feature common to all acids is to 
ionise in aquous solution into an anion and cation, of 
which the latter is always the hydrogen-ion. The greater 
the concentration of hydrogen-ion in a pure solution, the 
stronger is its acid character and the more pronounced 
is its sour taste. In other words, strong acids are 
very highly ionised i-e-, most of the molecules have 
dissolved into ions. Weak acids, such as those of veget- 
able origin, on the other hand, are not highly ionised and 
their solutions, therefore, contain comparatively large 
number of molecules from whichions have not dissociat- 
ed, It will, hence be seen, that the sour taste is 
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generally proportional to the concentration of hydrogen- 
ions. 


With this brief summary of the nature of substances 
which taste sour, it may be stated that their vipaka, 
during the process of digestion (avasthdpadka) and 
metabolism (nishtapdka) is stated to be amla. A care- 
ful study of the changes which take place in substances 
tasting sweet—the carbohydrates, fats and proteins- 
when called upon to yield Energy will show that they 
reach the pyruvic acid stage, from whence, they are 
turned to acetaldehyde, which after oxidation yields 
acetic acid and the latter again is oxidised to yield 
Energy, heat, 2 CO, and 2 H,O. Except in the case of 
acetaldehyde which is acrid or katu in taste, the pyruvic 
and acetic acids are weak acids tasting sour. It will be 
seen from the above that not only mineral acids but also 
the orgrnic acids represent the tastes of intermediary 
products in the process of Energy production. Stated in 
terms of Ayurveda, these acidic substances which are 
predominantly tazjastka and parthiva in constitution are 
laghuin guna, amla in rasa and vipaka (avastha and 
nishtapakas), ushna in virya, or in other words, anabolic 
changes invariably result in the production of substances 
which are madhura, both in respect of their rasa and 
vipaka, sita in virya and guru in guna. Such sub- 
stances generally result in brimhana. In _ contrast, 
catabolic events result invariably in the production of 
substances which are predominantly tasjastka and 
parthiva in constitution, Jaghu in guna, amla in rasa and 


vipaka and ushua in virya. Such substances usually 


produce karsana or distrophy. 
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The vipaka of substances that taste Javana or saltish, 
tikta or bitter and kashdya or astringent, as well as the 
pharmacological aspects of vipaka will be dealt with 
separately in a subsequent publication. 

THE RELATIVE ACTIONS OF RASA, VIRYA AND VIPAKA 
It was noted that the physiological and pharmcolo- 
gical actions of nutritional and medicinal substances 
or dravyads depend on their rasa, virya and vipaka and 
that each one of these qualities produce distinct and 
specific actions. 


Acharya Vagbhata states that substances-nutritional 
and medicinal—exert their influence-beneficial or other- 
wise—due to the one or the other of their qualities 
stated below: 


1. The action of some substances are due to their 


rasa only ; 
2: 4) “, vipaka only ; 
8. 4 . other qualities 
(gundas) in them; 
ap . f virya only ; 
=F a | if Prabhava only. 


The dcharya qualifies the above by stating that, of 
the several qualities viz., rasa, guna, virya, vipaka and 
prabhava, the dravya acts by virtue of the particular 
quality which is more dominant than the rest or in 
otherwords, the more prominant and dominant quality 
superceeds the rest : 

wal AeaTeeaa HA DUTAA | 
fafaeeat Hed eH WA AIT || 
Tore fan cata Pea | 
TIA Weal AAA Tac |) 





169 


Mutually conflicting qualities and actions of sub- 
stances: “Substances in which,” says Vagbhata, “ mutually 
conflicting and incompatible qualities co-exist, in such 
cases, the numerically homologous among them combine 
to counteract the action or powers of the less active 
qualities.” 


MPAA HTT TTA | 
faaanaar yrarsed fe aa | 


This concept has been illustrated as follows: milk 
is stated to possess stfavirya. As such, it should vitiate 
vata. But because milk also possesses madhurarasa, 
snigdha and guru gunds which alleviate vata, these 
qualities which put together are numerically stronger, 
suppress or supercede the anti-vatic action of milk. 


"THE ASSESSMENT OF THE VALUE OF SUBSTANCES 
IN WHICH ALL THE FIVE PROPERTIES ARE OF 
EQUAL STRENGTH 


Where rasa, guna, virya, vipaka and prabhava of 
a substance are of equal power and strength, in such 
cases, the vipaka may supersede the actions ascribed to 
both rasa; virya may supersede the actions of both rasa 
and wipdka, and prabhava may supersede the actions 
ascribed to virya, This is stated to be due to the innate 
nature of substances, in such cases. 


tq fageal ta caraearagieta | 
gaara wardtafata watts ae | 


The concepts referred to above have been illustrated 


as follows: 
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(a) Honey is sweet in taste, (The sweetness of it 
is due to its monosaccharide content). But the sweet 
taste of honey is stated to attain katu vipaka (in nishta- 
paka). ‘Therefore, this substance, instead of alleviating 
vata due to its predominantly sweet taste, is stated to 
provoke this dosha on account of its katu vipaka. 

(b) Even though the flesh of the buffalo is sweet, 
both in rasa and vipdka, the actions ascribed to these 
two qualities are superseded by its vwirya which is ushna. 
Hence, this kind of flesh, instead of alleviating pitta on 
account of its madhurasa and vipdka, is stated to 
provoke this dosha. 


(c) In spite of the fact the alcoholic beverage 
known as sura is amla, both in rasa and vipdka, and 
ushna in virya, it promotes the secretion of milk which 
possess qualities antogonistic to those of the flesh of the 
buffalo. ‘This action is ascribed to prabhdva, whichjis 
stated to supersede the powers of other equally powerful 
qualities possessed by buffalows’ flesh. (After Aruna 
Datia’s Sarvdngasundara commentary). 


PRABHAVA 


Prabhava hes been defined as the special property 
of a substance which produces actions different from 
and contrary to those ascribed to rasa, guna, virya and 
vipaka. 


Waa AL BH AVS aT TAIT | 


This property represents the characteristic and 
specific actions of substances which cannot be explained 
in terms of the pharmacological actions of their various 
individnal constituent principles taken out separately. 
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The concept of prabhava has been illustrated with 
the following examples : 


(i) The rasa, guna, virya and vipaka of nebala or 
croton and chitramiila being apparently identical, the 
former produces purgation, whereas the latter does not 
produce this action, 


(ii) Similar is also the case with draksha and 
atimadhura. 


(iii) While ghee promotes jatharagni, milk on the 
other hand, inhibits it and makes it dull. 


ardt carareaeatsit Raaea Picat | 
Wye Bala ad sizes et947 II 


The definition and description, as well as the 
examples cited to illustrate the concept of prabhava 
appears to generally resemble the concept of isomerism 
and isomerides of modern physical chemistry. 
According to the this concept, substances may possess 
identity of chemical composition and yet exhibit 
different properties. The cases of urea CO Nasal 
ammonium cyanate NH,CNO can be cited as examples 
of isomerides. Both these compounds have the same 
molecular formula N,H,CO and yet, they are different 
in their properties. The same is also the case with ethyl 
ether, (C,H,),O and butyl alcohol C,H,OH. From 
these, it will be seen that the chemical composition 
which largely determines the secondary qualities of 
substances, such as rasa, guna virya and vipaka of 
substances does not, therefore, uniquely determine a 
chemical compound, The examples of ‘isomerides’ 
effectively illustarate the concept of prabhava, 
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VICHITRA PRATYAYARABDHA 


So far, the secondary qualities of substances, viz., 
rasa, virya, vipaka and prabhava have been considered. 
It has to be noted in addition , that these actions may 
also be modified by various factors according to the 
nature of dravyds. Such substances are classified 
under the concept of vichitrapratyayarabdha, 


sia aaraa: FH zeaidlat Yaa ag II 
maaraaearzea ned Had | 

In this connection, it is necessary to note that 
dravyas are classified under two heads, viz., 

i. Samana pratyayarabdha: Ordinarily the bhutdas 
or elemental substances which contribute to the consti- 
tution of rasa, virya, vipaka etc-, also contribute to the 
composition of substances which are the substrate of © 
them. ‘These substances are usually classed under the 
head samdna pratyayarabdha. ‘The qualities and 
actions of such substances are determined and actualised 
according to their secondary qualities, such as the rasa, 
virya and the rest. Examples of this category of sub- 
stances are as follows: substances which possess 
madhurarasa and guru guna are by nature anti-vdatic, 
sita virya and madhura vipaka. Accordingly, it is but 
natural for godhima which possesses’ these qualities to 
be anti-vatic; milk stfa-virya and the flesh of the swine 
madhura vipadka. ‘Vhese three examples illustrate here 
the substances classified under the category samdana- 
prtyayarabdha which act by virtue of their rasa, guna, 
virya and vipaka, 


ii, Vichtira pratyayarabdha: {n substances belong- 
ing to this category, the collocations of the molecules 
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responsible for the determination of their characteristic 
rasa, guna, vipadka and virya are of an order different 
from those of the bha#tds or elemental substances which 
collocate to constitute these molecules. It is because 
of this structural peculiarity that the effects produced 
by these substances are at variance with those ascribed 
to the different secondary qualities mentioned above. 


The increase of vdta caused by substances which are 
madhura in rasa and guru in guna but undergo katu- 
vipaka and exhibit ushna-virya, are actions out of the 
normal, Likewise, the provocation of vdta by the use of 
yava i.e., barley, the ushna virya of fish, the katu vipaka 
of lion’s flesh, are due to vwichitra pratyayarabdha of 
these substances. 


APPENDIX 
I 
CHEMICAL ACTION AND Heat 


(Extracted from the Positive Sciences of the 
Ancient Hindus, by Prof. B. N. Seal, m.a., Ph.p) 


The operation of heat is of course universally 
implied in chemical combinations, Where the application 
of external heat is wanting, Vatsyayana, the great doctor 
of the Nyaya, points to the of the operation of internal 
heat (e.g, sfadtaras steargar Fata: saat aswel TAA: caged 
faadafa |-Vatsyayana—Bhashya, IV. Alnika 1, Sutra 47), 
In the case of combustion we have seen Vignana 
bhikshu explain the heat as latent in the Earth 
substance, the fuel, from which it breaks forth. Udayana 
points out that the solar heat is the source of all the 
stores of heat required for chemical change in the world. 
The change of colours in grasses, for example, is due 
to Tejas in the form of latent (invisible) heat, not in the 
form of Agni; and the cold in winter cannot take away 
this store derived from the sun. (amfeait fe afe earie- 
quaaaaes: A TAHITI asa Faas | Tet a TH aa 
Rafafa | a Geeaenmad la fe dizer ase: Aereanaedtferad- 
ma: aaa | 4a aa weazed Bawa: Atsiae wa eAeay aNey 
a aa sal at | sta SaeTUsVaaIa aA: area Taga, | a7 
AAT MATA AIAATSE AA AAAI. BqUeMeA aA ATA FA- 
aig atfazara, a |—Udayana, Kiranaval. afedenfafatraa|) 


Similarly it is under this solar heat that the unripe 
mango ripens, i.e., changes colour, taste, smell, etc.; 
showing that there is chemical transformation or subtile 
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decomposition and recomposition going on; and this is 
also the case with the rusting of the metals, which is a 
combustion due to the solar heat (qq) even as 
the conversion of food into chyle and of chyle into blood 
are instances of chemical action due to the internal 
animal heat (saute or 32a as:). But the kind of 
contact with heat-corpuscles, in other words, the kind 
of chemical action (a) Which transforms colours, 
is supposed to differ from that which transforms flavour 
(Aaanas: ait and qs), and this last from that which 
produces a change of smell, or tactile quality, (mat 
aT Asdtaasiaan: | a a aad: | ease Aasidlaasaanteac- 
daa casa srdta: | wat erate) sii aa | cassia faarya- 
arian Wan nAasaaa Ferdi: | aa fe auafarsaret s1- 
ean, Tetras ftaeeaia: qa 
eT | ara Taekaesaasit wowed asrdtads: 
SATETUFTML TATA AAA | AAA ITAL 
Wats AAT: UF UeasaHl Asan warts: | SaTaa ITA aT 
qarsTagt fdas aaeaties: | ws eqetstaaTS HT THAR 
pargag agama | sa wa afaaaoaAasdiaa sh 
qatea fasidaearargag: | aa aramandtal sacs ae 
mara, fade «yaedieagzragt = agaraz 
qq qed wale add aeqeqaneqeeaaaeadseadim saa | 
aga aeMeMaT SIG | cresreufeafoy fs ssRAAA | 
da: sayaifexan Hegre eft |—Nyayabodhini on Annam 
Bhatta’s Tarkasangraha.) 





Heat and light-rays are supposed to consist of 
indefinitely small particles which dart forth or radiate in 
all directions rectilineally with a sort of conical disper- 
sion and with inconceivable velocity. They may either 
(1) penetrate through inter-atomic {or inter-molecular) 
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spaces as in cases of conduction of heat, which when 
applied under the pot boils the water or fries the paddy, 
where there is no chemical action in the pot, no decom- 
position and recomposition of its atoms, no change in 
the molecular collocation ; or, as with light-rays in cases 
of translucency or transparency (<4=gaI), penetrate 
through the inter-atomic spaces with Parispanda of the 
nature of deflection or refraction (faz47aaa, Udyotakara), 
in the same way as when fluids penetrate through 
porous bodies (aa diea: faeraad oitea: ca fa 
Udyotakara, commenting on Vatsyayana’s gfteqeufteat 
Sutra 47, Ahnika 1, Chap. III); or (2) impinge on the 
atoms, and rebound back—which explains reflection 
(q=ga, faxnfiaza Varahamihira, <efaquada Vatsyayana), 
or otherwise be obstructed by the atoms in their path, 
which would explain degrees of opacity, the casting of 
shadows, etc,, all these operations being also physical, 
and unattended by decomposition and recomposition or 
alteration of molecular grouping; or (3) lastly, strike 
the atoms in a peculiar way, so as to break up their 
grouping, transform the physico-chemical characters of 
the atoms, and again recombine them, all by means of 
continual impact with inconceivable velocity, an 
operation which explains all cases of chemical combina- 
tion. (2ifaeat fe asat aaarfaata anifaer: aq, odttarareqera- 
afafs ca anata araniet wadietg orele gatanrd afer 
Udayana Kiranavali, asitfaeany taken from Vachaspati, 
Tatparya tika saazanqaq Cf. also TWIT as: Aaa alsa 
aaa a sfazad | Vachaspati.) 


afaea fafreanta as: saga oraratet eqetfa | aq wea eat: 
eam | aaa: serait a canta sera fe J 
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faratararanaay | Ibid. C7. afzaracaftarefeats oars 
apizaldial diiawlaarataa sdlasaeaarat | Udyana. a 
faeany, in reply to the objection: af fe a1" wataraiaattas 
eq farsa seemed cat guiies aadla aeareMTae aa A Is, 
Udayana, Ibid. Definition of @=gal-searraqatameeqaHa 
wqega ezafaaa: wrarizecnenratarsd: | ........ Neate 
a TaKea asa sataaaa—Udyotkara, Chap. III, Ahnika 1 
Sutra 38. 


anfearan: eafearakaste aeasfaarard | Sutra 47, where 
Udyotakra notes : 


~ = A -~ 
ASAMANE A MAI AA aT saa: § aa 
qlaea aisfaaraeg: atstaara efa | 


Vachaspati explains am zeqeq usaaqiee: aaa = 
Ferd Pane RAPA «ed ae 
Prd Ta eI ASAE saaaaatsfaaraed ae: 
arsafaaa: | 


Cf Vatsyayana on Sutra 47, Ahnika 1, Chap, III 
On the other hand, in chemical combination 29-a:9420: 
Buna diad | da Ansar afesen area stfiraara ar staaay Gear, 
Prat = fraet:, frame saeeaadatafart: etc., Jayanta, 
Manjari, yaaaraqara: | 


For opacity, shadows, etc. vide =grt a aa-aRAMIRANIG 
WIAA RAAT AANA | aa wz seT spa aa =epafe | 
readaadia zamena =ger safadaa| ad epadas: 
aaa? J ata areas | — Udyotakara, Chap. _IV., 
Ahnika 2, Sutra 25. For reflection and its laws, I quote 
passages in my Paper on Hindu Physics, to which the 
student of the history of Optics is referred). 


IJ 


PARISPANDA—RESOLUTION OF ALL PHYSICAL 
ACTION INTO MOTION 


Parispanda sometimes stands for motion, molar as 
well as molecular, but more often for the subtile motion 
of atoms or molecules. The radical meaning of the 
term is whirling or rotary motion, a circling motion, but 
it may also include simple harmonic motion (e.g. 
vibration). All action, operation, work (frat, eq) is 
ultimately traced to this form of subtile motion lodged 
in the atoms or in the matter-stuff. The Vedanta, 
for example, speaks of a cosmic vibratory motion 
(adetaafteazayq —Sankara). Akasa, in the Vedanta, as 
we have seen, is the first stadium in the evolution 
of Matter, which gives off Vayu, which gives off Tejas, 
and so on; but Akasa (ether) itself passes through 
two stages before the emanation of the Sukshma 
bhuta Vayu ; (1) the motionless ubiquitous primordial 
matter-stuff (answering to the Sankhya Bhutadi) 
called Puranam Kham (gum 4); and (2) a subtile 
integration, the pure un-quintuplicated Sukshma 
Bhuta called Vayuram Kham (agi a), answering to 
the Sankhya Tanmatra stage. It is this subtile Akasa, 
in its Tanmatric integration, i.e., in the derivative 
form, which is subject to an incessant Parispanda. 
The gaseous stage of matter (the Vedantic Vayu) 
is indeed matter in a state of Parispandic motion (art: 
gfeeq-ersacaiqd—Sankara). So also the biomotor and 
sensori-motor principles apart from the directive intelli- 
gence of the Self (am gfrerarnanaesd EKA, eqs Benya 
aq ya:eqfezanmq——Sankara). The Sankhya also 
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conceives this Parispanda to characterise every proces 
and phenomenon of cosmic evolution (am af#4 F<eFeAT- 
Vachaspati, Kaumudi). Bhutas, organisms, menta 
organs, as modes or Prakriti (considered apart ‘fron 
the Intelligence or Purusha) are all subject to thi 
Parispanda (qzaieal #2 mara @zrrat smead gia aut ofeeqee: 
adieaiaartal a aeeqas afaz wa|—Vachaspati on Karika 10) 





On the other hand, Prakriti as the Avyakta, the 
a-cosmic, the un-manifest ground, with resolution only 
of like to like (azaqftq ), is devoid of all Parispandic 
motion ( 4aff srawertt gorse far, aa ofeqeat aie | 
~-ibid. on Karika 10). 


The Nyaya-Vaisesika finds Parispanda in all forms 
of matter, except Akasa, which in that system is non- 
atomic and incapable of any change or activity (faftrar). 
But all atoms, from those of Vayu downwards, are in 
incessant motion. The world at bottom is an infinitude 
of continually whirling (or vibratory) particles (2t4at- 
qReTaHAaiFaraaieaHina:— Raghunatha; compare also 
Udayana-Kusumanjali, Stavaka V.— 9geama: fanfamteard 
gaara: Tada | ) 


All physical action consists in motion, The N yaya- 
vaisesika rejects force, operation (aim) except as 
modes of motion. Jayanta, indeed, states: We do not 
acknowledge any mysterious power or operation which 
the senses do not and cannot report to us. But this 
denial of Force (af) and of unperceived and unperceiv- 
able operation (stdtfe4earmz) is put forward as a philoso- 
phical (epistemological and metaphysical) proposition 
to justify the Nyaya analysis of the causal nexus into 
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mere invariable and unconditional antecedence among 
phenomena without productive power of efficiency 
(aaa iggeer faraqaaftai—Bhasha Parichcheda), It is 
not, of course, intended to question the existence of 
Parispanda, which is of the nature of motion, and 
which, though subtile and therefore infra-sensible wx 
and not 2tt-s4), is the ultimate form of all physical 
activity. tere wa Aaa ae: atlas: | adifeaeg ara: 
aii AAS |....cAL BRIA Asal Baa Fe | a yaseaieay 
aqme syaraq | Jayanta, Nyayamanjari, Ahnika 1), 


The effect (no less than the action), is, in all cases 
of material causation, the resultant of the combined 
inotions of the various (material and efficient) causes 
involved (e.g. in the case of Wa, aafeaqaaaiganenicafaat 
Geqeg WT ATHCMAMSA: WH SAAT | oe qq qt cay: 
aq: aya aad | fe wean a: ale aya area | —Jayanta, 
Nyayamanjari, Ahnika 1.) 

But, in the Nyaya-Vaisesika, though all action of 
matter on matter is thus resolved into motion, conscious 
activity is sharply distinguished from ail forms of 
motion, as against the Sankhya-Vedanta, which, as we 
have seen, considered everything other than Intelligence-— 
the Purusha or the transcendental Self,—to arise in the 
course of cosmic evolution, and therefore to be subject 
to Parispandic motion (afaga wat a AaLeac: | 
eqeararaedaaeaniazat: | — Quoted in Jayanta’s Nyaya- 
manjari, Ahnika 4), 

MECHANICS (KINETICS) 
ANALYsIs OF MoTION 


In his Bhasya on the Vaisesika Aphorisms, written 
probably on the third or fourth century of the Christian 
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era, if not earlier, Prasastapada begins the Section or 
Motion (#43-4) with the definition of Karma (motion 
lit. work) as the unconditional cause of conjunctior 
and disjunction, i.e. of change of place in a particl 
(aanramatratin ). He regards Karma (motion) a 
instantaneous (24) in its simplest form, distinguishing 
it from Vega (impressed motion, momentum), whicl 
is a persistent tendency, Sanskara, and implies a serie: 
of motions. Accordingly in one and the same particl 
there can be only one motion (karma) at any giver 
moment, since its change of place at that moment is 
one and definite (wai waa 24 wana HH ada |-Prasas-. 
tapada Bhashya, Karma Padarta Nirupana). The 
supposition of two (instantaneous) motions in the same 
particle is superfluous. They may be so opposed as te 
neutralise each other, in which case, the particle would 
be at rest. If they are not so opposed, and motion 
(i.e., an instantaneous change of place) follows, then. 
since this change of place is a definite change, one 
motion would be sufficient to account for it, and the 
hypothesis of two motions would be meaningless (37% 
SAAEAHAAGAAT: Tal WHAT BTA: Rdlaseraacty | Pra. 
sastapada). One and thesame motion can effect only 
one particle, as the changes of place of different particles 
must be different (w% #4 4 at%a ada— ibid.) 


Now motion is always marked by a certain direction 
(erasaraeaRareS fazt:) : 


(1) The successive motions of a particle may be 
in the same direction (rectilinear), e.g. (a) upward or 
downward vertical motion, as in throwing upwards or 


downwards in the case of objects moved by volition 


183 


directly or indirectly (391, <qq@q0i), or (b) other forms 


of rectilinear motion, contraction, dilation (a1paa, naz), 
or 


(ii) the directions ot the successive motions may 
be different, asin curvilinear motion ar faaafeanzgaata- 
uma aNd) e.g. WAN (rotatory motion), «4#£_A 
(vibratory motion), etc. All these are varieties of 
Gamana 444, curvilinear motion.) s@qmigaed: statearai 

° c . . 
yanqaqeretatal sarara aAavet Haq! Cf Sankara Misra, 


OAS 


Tas Ft Sifaaars: WaANAaarealeasreaqaqnal anata. 


In another sense, all kinds of motion in material 
(inanimate) objects, whether rectilinear or curvilinear, 
are called (Gamana) (744). 


wad wafaaate a adver a aq aeo aq gaa yaa 
mad aA Ad AeA AAA ay stag a aq aAafala. 


Single particles, then, may have a serial motion. 
When particles (s14741:) combine to form a_ body 
(staat) they may move continuously in a straight 
line, in which case the body is said to move in that 
direction (aaafafharat aracaaatraraaaaa the action of 
a composite whole is determined by the action of the 
constituent parts taken together). But different particles 
may move in different directions, or again, the particles 
may have a curvilinear motion, and in such cases it 
appears as if different motions are impressed on the 
body, e.g. the falling leaf driven by the wind may have 
a rotatory or vibratory motion (4A, a4) and a 
vertical downward motion (qa) at the same time. 
Here each particle of the leaf taken separately has only 
one motion or change of place at the same moment, but 
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from the point of view of the observer 31, the particles 
have a rotatory or vibratory motion in one relation, anc 
the leaf as a whole has a downward motion in anothes 
relation, ‘The motion at any instant is really one, but 
for convenience of analysis we consider the rotatory 
change of place as separate from the change of place in 
the downward direction : 

ca BH Ant zo waa: Ba Valea § 
aa an saaaaatan fefataezeataiaarmat Fara (Ibid) 

MortTIoN CONSIDERED IN RELATION TO ITs CausEs 

Various kinds of motion are observed :— 

I, Movements which are not caused by contact 
with matter :— 

(1) Movements caused by volition (474), eg. 
the movement of the hand. 

(2) Movement as of a falling body, This is 
caused by gravity (gaa), which in the astronomical 
treatises of Aryabhata, Brahmagupta, and Bhaskara 
is ascribed to the attraction (a7#im, pulling force) 
exercised by the earth on a material body. The force 
of gravity may be counter-acted by volition (franz) 
as in holding up the hand, or by contact, as when a 
body rests on a support, or by Vega (47), impressed 
motion, as in the flying arrow which is kept from falling 
by the motion impressed on it. 

(3) Motion of fluids, as the downward flow ina 
stream (aq). This is due to fluidity (za), which 
is a characteristic property of certain kinds of atoms, in 
some cases original, in others produced by the contact 
of these atoms with the atomic porticles of heat (e.g. in 
the fire), But Sankara Misra points out that this pro- 
perty, fluidity, is only a concomitant condition (staHnarty- 
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#1); the efficient cause (faiHatiz) is even in this case 
gravity (J%) in the particles of the fluid, 3q qzaawl cea 
TL SAAN ASAT Saad, Tene fafa saa aay | 
(Sankara Misra, Upaskara, on Sutra 4, Ahnika 2, Chap. 
V., of the Vaisesika Sutras). 


(4) Certain motions, not due to material contact, 
of which the mechanical causes are unknown, and which 
may be ascribed to the universal final cause, Adrista 
(3123), e-g., the first motion in atoms at the beginning 
of Creation, the upward motion of fiery particles or 
atoms, and the oblique motion of gaseous particles, 
Vayu (arg), the movement of iron towards the magnet, 
capillary motion (2ifai7) as of liquid particles from 
the root to the stem ofa plant. The upward motions 
(21127) of water particles in evaporation and in boiling 
do not require the hypothesis of Adrista, as these are 
caused by the pressure of heat-corpuscles (a3: 2419) 
and the contact with air-particles (alaaiizara agmeanne | 
Vaisesika Sutra, Chap. V. Ahnika 2.) 


MEANING OF ADRISTA 
Adrista (lit, unseen) stands for ‘unknown cause’ 
or ‘unexplained Nature’ in the earlier Vaisesika 
writers. Several classes of cases falling under Adrista 
are distinguished, e.g.— 

(1) The operation of merit and demerit (ax 
and aaa), a transcendental cause, which has to be 
posited in explaining the conjunctions and disjunctions 
of souls with their organic vehicles (bodies), which 
cannot be ascribed to natural causes, but presuppose 
the law of Karma or the operation of moral causation, 
as super-imposed on the natural order. 
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(2) Various kinds of motion in the different 
classes of elements, e.g. their natural modes of operation 
such as the dispersion of Vayu (air, gas), the upward 
motion of fire, the attraction of the needle by the 
magnet, etc-, motions which serve the ends of Creation 
and of created beings (s7%I%%, aT7#it%). Such natural 
properties must be ascribed to Adrista, final causality 
(saHigHaas siesaiits) provided the cause cannot be 
ascertained by observation or inference, 


1. aeqafaet aataateai aafeaaa— Ibid 
SIAN STAI 
2. waRratt Aaa AAA AMAA AIS AAAS STR 
Rita a vata aata eresarfta—Ibid. 


Jayanta in the Nyaya-Manjari notes that Adrista is 
resorted to in explanation of observed phenomena only 
when these cannot be derived in any way from the 
operation of known cause— 


qfe aes 2s a fafa wmnEs aed seaqu aft g 
agian fF aguaetaa eefaaa fe asses ag eofearart | (a 
yati | Ahnika 1). 


Similarly, Jayanta notes that, when anything is put 
down as natural (74Ifa%), we may mean either that 
it has no cause or no uniform cause, or no known cause. 
Of these the first two-alternatives must always be 
dismissed and ‘natural’ can only mean something of 
which the cause has not yet been ascertained (Sa 
am fearad feutah sfamatas afaadtat atl a aaetat a4 
erat is Pere ere re aft afraazas a figefta (araad- arate 
Fafa |) 
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This sound interpretation of Adrista was afterwards 
obscured. In modern writers of the Nyaya-Vaiseshika 
school, physical and mechanical ideas have suffered a 
set-back, and even the formation of the hail-stone is 
ascribed to the operation of moral causes (a4{a4). 


II. We come now to motions produced by contact 
(aa). Such motions may be classed as follows, 
according to the nature of the contact originating 
them :-— 


(1) Motion due to direct contact with a body 
exercising continued pressure (ala), e.g. the motion 
of an object pushed or pulled by the hand, the motion 
of the mud under heavy stones, the motion of the arrow 
due to the pressure exercised by the bow-string, the 
motion of the bow-string due tothe pressure of the 
elastic bow as it recovers its original shape, the motion 
of clouds, of volumes of dust, of balloons, sailing vessels 
and other vehicles under the impelling force (pressure, 
aaa, G21) of the wind, etc. agdarfeieraifzana: Prasasta- 
pada, age aad sata aga 54- 
yma | (Sridhara) Aart stfeaza aaa faa 
(baloons in thesky) Wadia a WaTatigizedtal sees 
qfgz: (Udayana, Kiranavali agfaeq ) 

N. B.—Udayana makes a similar reference to 
balloons filled with gas or smoke (guigittaayzq) in 
discussing the opinion that air has weight (Kiranavali, 
agfaeqnq ). These passages show that balloons were 
known in Udayana’s time (970 A.D.—vide 3244 
Lakshanavali). 

(2) Motion due to direct contact for an instant with 
a body that strikes and produces an impact (27{41Iq), 
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e.g. in the cases of a stone falling against a hard object 
(qramfegy fasex aeafa sifasftag—Sridhara), the potter's 
rod striking the wheel, the mortar struck against the 
pestle. Instantaneous disjunction is necessary to impact. 
If there is continued contact, the result is pressure 
(a1zaq)- In some cases there may be disjunction (i-e. a 
rebound) after continued pressure 74 2fuaah st WoIeRT 
afuca fafgea dia saafa— ftavaraaee ct). 


(3) Motion due to direct contact with an elastic 
body which exercises a moving force by means of its 
elasticity (fafaema) in the act of restitution of the 
original form (aufa araia) e.g. the motion of the 
bow-string due to the force exercised by the piece of 
bamboo (the bent bow). ‘This force of restitution in an 
elastic body is a kind of Sanskara i.e. persistent tendency 
(qaqmragqeamgaratey gata, fasta aeaad— 
Prasatapada Bhasya—bows, twigs, tooth-bones, horn, 
thread, cloth, etc., are noted as elastic). 


(4) Motion due to contact with a body which is 
itself in contact with another which possesses Vega 
(impressed motion or momentum) (anaaz-qdqm-dai). 
This is the fact of the~transmission of pressure or 
moving force, and the consequent production or com- 
munication of motion, as for example, in the pulling of 
an object by means of a string, the pushing of the 
potter’s wheel by the potter’s rod, etc. 


Cause OF Motion oR Force 
Force is of the following kinds :— 


1. Continued pressure (4124) 
2. Impact (s1fa1a) 


189 


3. Persistent tendency (az), of which there 
are two kinds:—(a) Vega (41 impressed motion, 
momentum), the persistent tendency to motion ina 
moving body, and (b) the tendency to restitution of 
shape in an elastic body (fafaamaiee). 


N.B.—The psychical Sanskara (uaat) is here omitted. 


4, ‘l'ransmitted force, as in pulling by a string, 
pushing by a rod, etc. 

5, Gravity. 

6, Fluidity. 

7. Volition, 

8. Adrista, comprising various unknown agencies, 
In every case of motion produced by contact, Vega 
is a contributory cause, as the body originating the 
motion must possess Vega (impressed motion, 
momentum). 


THe CONCEPT OF VEGA (#ii@TaeHIZ) 


A motion (Karma) being conceived as a change of 
place in a particle is held to be incapable of producing 
another motion ; but the pressure, impact, or other force 
which produces the first motion produces through that 
motion a Sanskara or persistent tendency to motion 
(Vega), which is the cause of continued motion ina 
straight line, ie. in the direction of the first motion 
(faaateataal carded: afemfaaeta fare sad afenfaaaaaa 
fracas zaitfa—atrat:, aa— rect, Gear fea, |) 

The Vaisesikas accept one Sanskara (impressed 


motion, momentum) lasting till the cessation of the 
motion. Udyotakara and other writers of the Nyaya 
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school suppose a series of Sanskaras, each generating 
the one that succeeds it. (4p satraceaaedal Aad AAA 
aa HAM AT ae BAlaAAAa WH TT GEHL: HAA AATAF: 
qd Fhaeaaad seaaeaarsh aegqqaegafaa: |). 

It will be seen that the Nyaya view is adequate to 
explain acceleration, which it logically implies. The 
force of Sanskara (gf) diminishes by doing work 
(Fie) against a counteracting force, and when the 
Sanskara is in this way entirely destroyed, the moving 
body comes to rest (a#t qaaaqaaada | 7a 7al Ae 
FARIA Ua: Bat aa daar Haaeqacaarfanefaqisad-aArat 
-AT-FABl-HHIA 1), 

Vega, it will be seen, corresponds to intertia in 
some respects, and to momentum (impressed motion) 
in others. This is the nearest approach to Newton’s 
First Law of Motion, 

Vega (impressed motion), or this tendency to move 
on in a straight line, is counteracted by contact with, 
tangible objects (e1z1a¢z-444I7), e.g. by impact or friction, 
including friction with the still atmosphere (faf¥aaiq) 
as in the case of the arrow. 


Vega (momentum) produces work in opposition to 
the resisting force, and thereby becomes weaker and 
weaker (H-2az, H-aH) until it comes to an end (aa aa faa 
Tag sy | fafa aor saa, faaaieafranaeded: 
erated | Prasastapada, aealaeany—neeeg An: 
aReeaaaaaN fraxafa aa stfaquraey eat: fathaagafaas- 
ATA, SeARTSITNT | 3 

CAUSES OF PRESSURE (Ala) AND OF IMPACT (31a) 


Pressure is produced by contact acting in conjunc- 
tion with Vega (impressed motion), elasticity, gravity, 
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fluidity or volition, eg. the Vega of the wind produces 
pressure (a!z4) on the grass, that of a current of water 
op the reed, that of the bow-string on the arrow. 


Gravity with contact produces pressure, as when the 
earth sinks under a heavy load. 


Impact is produced by contact with a body possess- 
ing Vega (impressed motion) where the contact is 
instantly followed by disjunction (or rebounding). If the 
contact continues; the result is pressure (alza), (a4 Aza 
TRA-FAF-A TAA PAA, ATTA: a: SAT AAT: Ales Safa TT 
20: CHT FAN: HO AVA AIT sala Aaryag FA wala....... Auta 
a: aaa: fauisd: Tae FAT: HT a afwara: aenefs aay 
Helyay +H Yafa— (Prasatapada Bhashya), 


It is expressly noted that the four elements, earth, 
water, air, and fire, are ail subject to the forces of 
pressure and impact. Pressure and impact may be of 
different degrees (alan-arfzuz:), So also Vega (impressed 
motion, momentum). 


ILLUSTRATIONS OF COMBINATION OF FORCES 


(1) Pressure acting concurrently with impressed 
motion or Vega, as when the moving hand possessing 
Vega throws the quoit or a projectile. (qiftam%y THalata:) 
qa: aeakalzareai aad Satin waa arg eaataeaum zfa— 
Prasastapada Bhashya. 


Similarly, in the case of the bow-string impelling 
the arrow, or the potter’s wheel impelled by the rod, 
the first motion is due to pressure (ala), and results 
in a Sanskara (persistent tendency to motion, impressed 
motion or momentum), but the subsequent motions are 
produced by the pressure acting concurrently with the 
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Sankara (impressed motion), a&iq Geritiq aleaqaeig 
aia Bait yaiea aia sysa-faurm:— Prasastapada & Karma 
Granta, say amaaiaia swing FA saa Sati Faiin 
AAA BATT aa A Asra VENA ¢ BH ARAAAT BW aeHST 
#aait | Sridhara-Nyaya Kandali-Karma Granta, 


(2) Impact (27faara) with impressed motion 
(a#%1<) as when the mortar thrown by the hand rebounds 
after striking the pestle (4enutaigq Aaa Fas SaaatA 
Prasastapada), 


Pressure (#l@4) acting concurrently with impact 
(sii), as when the mud sinks when we strike against 
the ground with the feet. Here, if the feet be not in 
contact with the mud, but only with the surrounding 
ground, there is transmitted force (aqmaain) qarfefaaa- 
qa a Teel seat aq eanaleafasraaryearaz- 
Tal Sea al a ayaa aeete Ifweafeg aH vate | (Prasta- 
paada-) 


(4) Gravity concurrently with Sanskara or persis- 
tent tendency, asin the case of a falling body in the 
second and following instants. Also the case of a stone 
thrown against the mud, where gravity (the weight of 
the stone) combines with the Vega of the stone to 
produce motion in the mud— (Prasastapada). ena #4 
Wea vata | da ao Hea: Pad aearat saveniin qecsdeqeeat 
art | Fay gee arya * araeatfeareng—(Sridhara~Nyaya 
Kandali, Karma _ Grantha, Sathprathyaya Karma 
Nirupanam. ‘his case will be further noted below. 


Udyotakara, the commentator on the Nyaya-Bhashya 
states that a heavier body falls to the ground with 
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greater Vega (and velocity) than one that is lighter. 
Udyotakara also holds, and Sridhara agrees with him, 
that the gravity (qe4) of a body (21a7#1) as a whole 
composed of particles (274741:) is not the same as the 
sum of the gravities of the particles. There is a 
difference in amount which is, however, so small as to 
be imperceptible. The concept of mass in the New 
Mechanics of Lorenz may lend some countenance to 
this curious metaphysical speculation (Sridhara, Guna 
Grantha, Guruthwa Nirupana). 


(5) Volition acting concurrently with gravity, as 
in lifting up the hand, ‘This is accompanied by trans- 
mission when an object, e.g. the quoit, is lifted by the 
hand. | 


Sanskara (impressed motion, momentum), with or 
without pressure (alzq) or impact (27fWaia), may be 
transmitted (@eagmes aaIT SAAT SRI Fea 
saa] aeHU AMAA |—Sridhara). 


COMPOSITION OF GRAVITY WITH VEGA (MoMENTUM) 


When a body is let go and falls to the ground, the 
force acting on it is gravity (ge), which the astro- 
nomers ascribe to the attraction of the earth. Motion 
is produced in the first instance by gravity alone, and 
this leads to a Sanskara (impressed motion) in the same 
direction. But the force of gravity continues to operate 
so that, in the moments following the first, the motion 
is due to gravity as well as Sanskara. ‘This resultant 
motion is one, but both the causes must be conceived 
as contributing to the resultant. The réson for sup- 
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posing this combined action is that both gravity and 
Sanskara (impressed motion or momentum) are seen 
elsewhere to produce motion separately. 


In the case of the falling body, therefore, there is 
the composition of the two, gravity and Vega, acting in 
the same direction (s47a4/4u:) from the second instant 
onwards. It is as if two motions coalesced and resulted 
in one. 


Here a good foundation is laid for the explanation 
of the accelerated motion of falling bodies, but Galileo’s 
discovery was not anticipated, as Galileo’s observations 
and measurements of motion were wanting. (14 4H 
TRIAL Vala da HAT sept: Rag agaeawy, SaTHAT iT TETRA 
aad aay sah aaa aqeatrangq—Sridhara, Karma 
Grantha—aq sl cea ofadtendifa a desea 
Prasastapada, Karma Grantha). 


But in the case of the flying arrow or other pro- 
jectile, the impulsive force which produces Vega 
counteracts the force of gravity; in the end, this Vega is 
lost through friction with air, and then gravity (78) 
brings the arrow tothe ground. The meaning of this 
‘counteraction’ is not clear. Is it intended that the 
action of gravity is suspended as long as the Vega 
continues? We have seen that, in the case of a body 
let fall, Prasastapada expressly states that gravity (qe) 
and Sanskara (Vega, Momentum) both act in the second 
and following instants. Prasastapada seems to have 
thought that some Sanskaras (e-g. the Vega of an arrow 
or other projectile) suspend the action of gravity. (aeq 
qarmaadeaeiy, Prsastapada, Guna Granta, aitq gfan 
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Fa Bad Afe:faaea Geese: faa aie sui sadeaat 2g 
aeHReatdateta | Prasastapada, Karma Grantha), 


Other Sanskaras (e.g. in the case of a falling body) 
coalesce with gravity to produce a single resultant 
motion. ‘The later commentators (from Sridhara down- 
wards) certainly interpret the Vaisesika Sutras in this 
sense, 


MOTION OF A PARTICLE 1N THE CASE OF 
A COMPOSITION OF FORCES 


Any number of motions or Vegas may be impressed 
on a particle. but so long asthese are in a uniform 
direction (faaaicfafgz) the resultant motion or Vega is in 
a straightline, and may be conceived as one (fxataaeqat- 
a7-4q-Prasastapada, Karma Grantha). It is only when 
we come to Gamana (curviliner motion) and its causes 
that the question of ‘composition assumes a real signi- 
ficance. In all such cases, each separate particle has only 
one Vega (impressed motion) in a definite direction 
(faqqafemiuaea) at any given instant, but the composition 
of the successive motions and Vegas in the same particle 
produces the curvilinear motion (794) e. g. the rotation 
of each constituent particle of the potter’s wheel. The 
motion of the body (2t474t) e.g. the wheel, results from 
the combined motions of the particles (2t771:). If 
pressure or impact produces motion in an opposite 
direction to the Vega already impressed on the body, the 
original direction would be changed, as is seen in the 
case of rebounding (saaa) after impact (sifu). The 
mortar rebounding after striking the pestle is a typical 
instance of such change of direction in Vega or motion, 
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The impressed force, e.g. impact (2if4ara), produces a 
changed motion in a different direction. One view is 
that the original Vega (momentum) is destroyed before 
a new motion and a new Vega are produced by the 
impact. Others hold that the impact does not destroy 
the original Vega (momentum), but conjointly with it 
produces the changed motion and, through such motion, 
a changed Vega in a new direction. (seeiaeeineforarer: 
qa FASUAITAIAAIM: Fas SaqaszH stifa sala opmaaeart 
faz: aaa qacdlecaeal: aa: jennie: dea senerqarhaea- 
aya wala Sat oa Ta TedeR: stad aaa sata 
fa | Prastapada— Karma Granta). 


Typical cases of Curvilinear Motion (Gamana). 


Vortical Motion. This is due to the contact of two 
bodies moving in opposite directions with a like or equal 
Vega, e. g., two currents of air or water meeting from 
opposite directions, ‘The change of direction is seen in 
the fact that water which flows downwards, or air which 
moves obliquely, may receive an upward motion as the 
result of such collusion. (214 fafHe aqeoq ara | aang: 
(seamt:) aratiaeg-featraat: afta: | (Prasastapada, Vayu 
Nirupana), 


The scholiast Udayana adds: aiftf cmaera eqgtadl- 
Ria g fafa | sot aa earaaqeeaa Head qeqafyeaadt- 
qa:—Udayana, Dravya Kiranavali. Sridhara notes: faa- 
masta weTufzaeaseingasa sana: 
ag=saq a vala cha sqTeg Paw | 


# * # * 


197 
Rotatary MotTIon (3H) 


Each particle of the rotating body, e-g. the potter’s 
wheel (a), has, at any given instant, a motion ina 
definite direction. The rotatory motion of the body 
results from the separate motions of the particles and 
their persistent tendencies (ad=nit:), joined with the fact 
of the rigid conjunction of the particles. When the rod 
strikes one part of the wheel, the motion in the part 
struck is in the first instant produced by impact (21f41a); 
while the other parts move through the transmission of 
force due to the rigid cohesion of parts. The subse- 
quent motions in the part struck are due to continued 
pressure (alz7) and the persistent tendency (az) 
set up by the first motion; while the subsequent 
motions in the other parts are explained by their own 
persistent tendencies and the transmission due to rigid 
cohesion. When the rod is disjoined from the wheel 
the rotatory motion continues, being due merely, to the 
persistent tendencies in the constituent parts and 
resultant persistent tendency in the whole. 


Other varieties of curvilinear motion in bodies are 
to be similarly explained (i.e. by the composition of 
Vegas (aai aaifeg staat oda: ofataaieegeinfaaniady 
qaaqiaa: eee fares FH acaanfafa | wR 
2qi waafaaia: | Prasastapada~Karma Grantha). 


od Ana VSHNARAT Aa FH Se | aaa a 
AMAA VSG BIT SAAT se Ae A | 
aq aan aga a evSfaN TF aR ATaTAT A OaeHIeT 
Fae wana aHAfazian: (Sridhara). 
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MOoTION oF FLUIDS 


Current motion (#24, downward flow in a 
stream), upward motion (27te, eg. evaporation, 
boiling, etc.), and capillary motion (afHau7, as in 
plants and porus vessels) are three varieties of fluid 
motion which require explanation. To this may be 
added vortical motion (a4=ga, and ea, wave motion). 


1, Current Motion (<<a). 


This is conditioned by fluidity in particles, but 
Sankara Misra notes that in the downward flow of 
water, gravity in the fluid-particles is the efficient cause 
(gear fafa saqatiaag—Sankara Misra, Upaskara). 
When the water is enclosed on all sides, as in a vessel, 
the downward flow (a) is counteracted. Here the 
fluidity does not produce motion, because, in the case 
of the particles in contact with the enclosing body, there 
is the resistance (sfaa-a) of the latter, which is transmitted 
to the other particles, and this counteracts the fluidity. 
Garariat wefaafsad aq aq saad weed ea anRa 
tai sera stad swlaazazsenf aan: 
nitaElit |-~-Prasastapada, Karma Grantha). 

2. Upward Motion (zie e.g. evaporation). 


In evaporation the fluid-particles are rarefied, and 
remain in a fine state of suspension; the rarefaction is 
due to the impulse (al@4) or impact (sifuaa) of the 
heat-particles in the sun’s rays, and the upward . move- 
ment is due to their contact with the air under this 
impulse or impact. Sankara Misra notes that in boiling 
there is a similar upward movement of water-particles 


under the impact of heat-rays. (areal TANT BAREct 
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qeatisad agua a—Sutras 5and 6, Abnika 2 
Chap. 5, Vaisesika Aphorism, 4a eeter eng: sama: 
aggatiguaa Gea aafea |— SankaraMisra). 


N. B.—These two sutras of Kanada have been 
interpreted by the late Gangadhara Kaviratna in his 
commentary to refer to the upward conduction of water 
in pipes by the pressure of air. 


The mention of the transmitted pressure (#4171) 
of the air seems to lend some countenance to Ganga- 
dhara’s view, and the word Nadi (arsq:) offers no 
difficulty, being taken in its usual sense, “ pipe” (afar 
Nalika), while the current interpretation does violence 
to the common acceptation of the word. 

3. Capillary Motion (sfuaq7). 

Two instances are given—the ascent of the sap in 
plants from the root to the stem (aifua: aga ae fafamagi 
aa |—Sankara Misra), and the penetrative diffusion of 
liquids in porous vessels, e.g. of the oil or ghee in an 
earthen jar ( 3eal sralafeaai deaardtai eq gaz), Heat- 
particles have a like pentrative power (ezaifadat usiaqaqiatet 
daa: Geass: Feat a fafsaat st eflaeematata: | 
Jaynta, Nyaya Manjari, Ahnika 8, gfaami or-aniiteaz_). 

This is ascribed to Adrista, as the cause cannot be 
ascertained by either perception or inference (including 
hypothesis) (saalaqaral aayeaqraaieg | Sridhara), 

INTERESTING EXAMPLES OF MOTION ASCRIBED TO 
ADRISTA (UNKNOWN CAUSE, UNEXPLAINED 
NATURE, FINAL CAUSE). 


The first motions in primordial atoms at the begin_ 
ning of Creation are attributed to Adrista. Among 
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movements in masses of matter so caused are noted the 
motion of the globe of the earth and similar other bodies 
(aaa waleadlai sata AeqH-Prasastapada with Sridha- 
ra’s_ commentary, Karma Grantha). Most probably this 
means earth-quakes, tides, etc, Aryabhatta and his school 
would no doubt bring under this head the diurnal 
motion of the earth. It is interesting to note in this 
connection that Bhaskara refutes the Buddhist hypo- 
thesis of the earth falling perpetually in vacuo by arguing 
that the earth must remain balanced in space, as,there is 
nothing outside to attract it. 


The movement of the needle (iron in general, as 
Sankara Misra notes) towards the magnet is another 
example of unexplained motion in matter. Cleaning and 
right-placing of the magnet (@mis44 2GUITAA) are necssary 
(qatai Beer, saearawaanaay, ashaIeaa staeaa- 
Frazaaafayay | Sankara Misra). 


Similarly, amber attracts grass, straw, etc. (QuUaIFd- 
HATHA Tai WHa-Sankara Misra, on Sutra 15, Ahnika J, 
Chap. V.) 


Involuntary movements of the hand under the 
influence of the hypnotist’s Mantras (incantations) are 
also attributed to adrista. | 


MEASUREMENT OF MOTION—UNITS OF 
SPACE AND TIME 


‘The solar day was taken as a natural measure or 
division of time, Inthe Nyaya-Vaisesika school the day 
of twenty-four hours (solar) is stated to contain 
30x30x30x18x2x2 units of time (Ksanas). The Nyaya 
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unit of time, therefore, measures 2/45 of a second. The 


smallest measure of time mentioned by the astronomers 
is the Truti, which is 1/33757 of a second. 


The natural measure of length was the cubit 
(Hasta), of which there were two fixed standards, the 
greater and the lesser cubit. ‘The smallest measure of 
length mentioned in the Silpa Sastra (Technology) is 
the Paramanu, which is about 1/349525 of an inch. 
This is the same as the Trasarenu of the Nyaya- 
Vaisesika school, which stands for the thickness of the 
minimum visible (the finest mote perceptible in the 
sunbeam as it comes slanting into a dark room through 
a chink). 


Average velocity (*gaafa—Bhaskara) was measured 
in accordance with the formula v=-, but no unit of 
velocity appears to have been fixed upon. There was 
no idea of acceleration, and of course no measurement 
of force. Mahaviracharya gives formulae for com- 
puting the space travelled over in cases of Sankalitagati 
(velocity with regular increment at stated intervals), but 
this does not amount to acceleration, as the intervals 
are not indefinitely small. Where the, velocity is uni- 
form, the interval of time may be of any amount (*g=41@), 
but where the velocity is variable (aia 4 aat aia:— 
Bhaskara), an indefinitely small quantity of time (q2H#I@) 
must be taken; in other words, the positions of the 
particle in two successive instants must be considered, 
and the velocity must be supposed to be uniform during 
this interval (conceived as indefinitely small, -qe4). It 
was in this way that Bhaskara determined the instan- 


taneous motion of a planet (areiet aa). 
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COMPONENT OF VELOCITY 


The astronomers measured the motion of a heavenly 
body in different directions (longitude, right ascension, 
etc.), and calculated separately the components of 
motion (afazat:) in these directions, and they adopted 
the device of transferring such component velocities 
from one body to another in the computation of relative 
motion (e.g, v4 af sadn srry eqadtarateaeal afazer at 
ofazai: | Bhaskara, Siddhanta-Siromani, Ganitadhyaya, 
Ghatisphuti-prakarana). 


NOTION OF THREE AXES 


Motion, we have seen, was defined as the change 
of position of a particle in space, ‘l’o conceive position 
in space, Vachaspati takes three axes, and the position 
in space of one particle relatively to another may be 
indicated by distances measured along these three axes. 
This remarkable analysis (circa 842 A. D.: aeaqxaaqaz 
Vachaspaspati. Nyayasuchinibandha) anticipates in a 
rudimentary manner the foundations of solid (co- 
ordinate) geometry, eight centuries before Descartes. 


The Principle of the Differential Calculus applied 
to the Computation of Motion (Variable Motion). 


Bhaskara (1150 A. D ) in computing what he calls 
the “instantaneous”? motion (artfett aft) of a planet 
compares its successive~ positions in two successive 
instants, and regards the motion as constant during the 
interval, which he conceives to be indefinitely small 
(quiz). This is equivalent to the determination of 
the differential of the planet’s longitude, and the process 
bear’s a strong analogy (to quote the words of 
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Mr. Spottiswoode, the Astronomer Royal)“ to the corres- 
ponding process in modern mathematical astronomy.’ 
I have elsewhere shown that Bhaskara’s process was not 
merely analogous to, but virtualiy identical with, that of 
the Differential Calculus, Mr. Spottiswoode’s cautious 
reservation having been due to his want of acquaintance 
with the original and the insufficiency of the materials 
placed before him. 


RELATIVE MOTION 


The phenomenon is noticed among the hallucina- 
tions of sense (aemezia T=ga: Wadia fasara aA wAae 
aq, | —Kumarila, Sloka-Vartika, p. 520), Astronomers 
like Aryabhata and Lalla, who believed in the diurnal 
revolution of the earth from the west to the east, 
explained the apparent revolution of the starry heavens 
in the opposite direction by the principle of relative 
motion. 

SERIAL MOTION 

Several Santanas (series) of motions are incidentally 
noticed, e.g. vibration (#94, #74-dIaq), wave motion 
(4tdiaz#), current motion (4-24), 


In an interesting passage, Charaka notes three 
instances of serial motion, viz. those of water, sound 
and light (s#ararat geaarart and sifa:aear) to which he 
compares the course (aaa) of chyle (or chyle—blood) in 
the Dhamanis (veins) and other ducts of the body. 


Dalvana thinks that downward, oblique, and 
upward currents of chyle are respectively intended by 
the three illustrations ; but Chakrapani points out that 
the Santana (wave) of sound travels in all directions 
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(the same is of course true also of light), and that 
differences in speed (and not in direction) are here 
meant. In other words, a Santana of sound travels 
more rapidly than that of water, and less rapidly than 
one of light (2ifa:a-art), and Charaka’s meaning is that 
the metabolic course may complete its circuit with 
greater or less speed. Whether, in this passage, the 
three Santanas are viewed as waves or currents, is not 
specified; but the difference between a wave (aIi>), 
and a current (24) was well known. 


A current of water (4-4, downward flow) con- 
sists of particles moving in an uninterrupted series 
under the action of gravity and fluidity (Jaq and za 
Sankara Misra). A wave (atlat#), on the other hand 
is constituted by the transmission of vibratory motion 
(24) in the water particles (e.g. Jayanta, gqagaqai- 
farga-dleeqeaqenig, \—Nyaya-Manjari, Ahnika 2). 


A ray of light, on the other hand, was supposed to 
imply the rectilinear propagation of indefinitely minute 
corpuscles in all directions, with inconceivable velocity, 
and a sort of conical dispersion (afaeat fe Amfaaa: ay: 

Q or 2 
saga gaa —Udyotakara, Vachaspati). 
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